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SECTION I

INTRODUCTION

The primary objective of this Manufacturing Methods and
Technol»hgy Engineeering Program is twofold. First, the
manufacturing methods and techhiques necessary for the
volume production of the light emitting diode for use
in fiber optic communications as outlined in Specification
SCS-511 must be developed and implemented to insure the
highest degree of device quality and reliability at a
reasonable cost. Secondly, verification of device
performance and quality for LED's produced in a volume
manufacturing environment must be carried dut by means
of rigorous testing and evaluation in accordance with

SCS-511 in order to demonstrate the technical adequacy

of the manufacturing methods developed under this contract.

This report describes the techniques and methods used to
attain the goals as described above. In particular laser
chip concepts and design, package concepts and design,
and environmental and electrical testing were key areas
and established the emphasis required to achieve the
successful completion of the program. The major program
objectives include development of the epitaxial process,

a coaxial package configuration with fiber pigtail,




the assembly process and test cquipment for parameter test-
ing, Burn-in, and life testing of completed devices.
SECTION II

DEVICE DESIGN REQUIREMENTS AND PERFORMANCE SPECIFICATIONS

{
2.1 Electro-Optical Characteristics.

The performance characteristics of the Light Emitting
Diode for Use in Fiber Optic Communications are described
in detail in Technical Specification 8CSs-511. The

device may be generally described as a double-hetero-
junction (DH) GaAs - GaAlAs etched well incoherent emitter
capable of high data rate transmission optimized for

an emitting wavelength of 820 nm at room temperature.

In addition, a fiber optic pigtail is inccrporated into
the device in order to perhit Couéling to the optical

! link via fiber splicing. An outline of the major
electro-optical performance characteristics of the device
; is shown in Table 1. Table 2 lists the optical character-

istics of the fiber pigtail. A more detailed description

of the device, including environmental performance and. .

parameter test methods can be found in SCS-~-511.

i 2.2 Device Structure

To achieve the electro-optical characteristics outlined
in Table 1, a double heterojunction (DH), GaAs-GaAlAs Structure

having a very thick transparent window layer is employed.
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TABLE 2 - FIBER CHARACTERISTICS

ITT T-202 GRADED INDEX

Attenuation (8200 i) 8db/KM
Core Diameter 55 um
Cladding Diameter 125 yum
Jacket Diameter 500 pm
Numerical Aperture (N.A.) .25

Tensile Strength 10 Newtons

Bending Radius .5CM

i]
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Details of the epnjtaxial structure required for the
production of the etched well emitter are shown in Figure
1. The substrate, region 1, is n-type GaAs doped with

Si to 2x1018/cm3 with an EPD < 1K/cm?. Region 2 consists
of an n-type Ga'7AJ.3As window layer through which light
generated by the injection of carriers into the lower
bandgap active region 3, is coupled to the optical fiber.
The low absorption coefficient of the n-type GaAlAs
window layer renders it transparent to the 820nm emission
1

from the active region. The bandgap of the Ga s

9421 o6®
active region, hence the aluminum concentration, determines
the peak emission wavelength of the LED. Maximum power
cfficiency and minimum risetime occur when the active
region is doped = 1x1018 with Ge as indicated by the

curves in Fiqgure 2. Region 4, a p-type Ga 4Al ,As layer,

3
serves to confine carriers injected into the active region
by virtue of its increased.bandgap. Region 5 functions

as a contact cap. Aluminum is incorporated in this

p-type layer to minimize lateral current flow by in-
creasing its resistivity.

The diameter of the emitting surface is determined
primarily by the diameter of the circular contact applied
to the surface of region 5 and the sheet resistivities

of regions 4 and 5. As shown in Figure 3 by the dashed
lines, current is restricted to flow through the active

region directly under the circular aperture which has

been selectively metallized. To facilitate selective

AL WA B 7 a9 TN R SR~
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3.1.1.1

contacting, a 40um hole is etched through region 6, an
n-type GaAs current blocking layer. Under forward bias
conditions, the P-N junction formed at the interface
between region 5 and 6 is reversed biased allowing
current to flow only in the region directly below the
40um ohmic contact. Light generated in the active
region directly above this qircular aperture passes
through the transparent window layer and is emitted

from the bottom surface of the etched well as shown in

Fiqure 3.

Package Requirements

Technical Specification, $CS-511, defines the outline

package drawing for the etched well light emitting diode.

The package is based upon a dual stripline stud con-

figuration and has been modified to accept an optical

fiber pigtail.

SECTION IIT

MANUFACTURING METHODS AND TECHNOLOGY ENGINEERING

Materials Technology.

Synthesis of Device Structure via LPE,

Liquid Phase Epitaxial System.

Liquid phase epitaxy is a complex process in which single
crystal layers of semiconductor material are deposited

on a single crystal substrate of lattice matched material
by precisely controlled cooling of a saturated solution
in contact with the substrate. 1In the case of hetero-

epitaxial synthesis of GaAs and GaAlAs layers for LED

—9 -
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fabrication, gallium (Ga) is the preferred solvent and
the substrate is normally high quality, low Etch Pit
Density, (100)GaAs.

Crystal growth of these structures takes place at
temperatures ranging between 750°C and 900°C and

must be performed in an inert or reducing atmosphere

to avoid the highly detrimental effects of oxygen
contamination. The properly designed LPE reactor and
support systems must satisfy several criteria in order
to yield epitaxial wafers suitable for fabricating
double heterojunction geometry LED Structures.
These criteria are dictated by the uniformity, reliabil-
ity, and produceability requirements of semiconductor
optoeléctronic components for volume commercial manu-
facture. Maximum surface area, layer thickness uni-
formity, compositional uniformity, and minimum defect
density are required. 1In éddition, the as-grown surface
morphology of the terminal layer must be compatible
with photolithographic processing for the definition

and patterning of stripe geometry contacts. Figure 4
shows a block diagram of the epitaxial system in use at
Laser Diode Laboratories. This system incorporates
several features which have resulted in the optimization
of the liquid phase process:

Isothermal Heat Pipe Furnace: The sodium filled iso-
thermal liner eliminates all vertical and horizontal

temperature gradients and, hence provides uniform

R




— e r— e

*S9TIO3ITIOQRT DPOTQ ISSPT 3B JE( UT ATUDIaAND

sws3sig TeIxe3atdg eseyg rTnbr7 30 weaberqg ¥oo1d - b °oanbtg
330 uang o1
H (4% A’
dung IasTITaIng wa3sis-qns Jauwexboag
qIos USbOIPAH e 1033U0D IO TUOR pue
- N sen usbAxo ISTTOIFIUOD
uxayijoxnyg
-
<
== , | A —

VOV VUVOOUO0OVOUVUTU

SC1& J1EOH LEBUIeqIoOST

11

. . A Wi N

~— e




deposition rates over the entire surface of the substrate.

The isothermal liner also allows the use of large epi-
taxial boats, therefore, larger epitaxial wafers can be

synthesized or more complex structures can be grown.

Vac Sorb Pump: The use of a molecular sieve prior to
the start of the run completely removes all traces of
oxygen from the growth ambient without the risk of
organic contamination.

Oxygen Monitor: The use of a fuel cell apparatus in
the output stream of the system allows continuous
monitoring of the 0, content of the system both prior
to and during epitaxial synthesis. This apparatus
assures system integrity resulting in reproducible
growth rates, alloy composition, and defect free growth

by preventing the formation of Al,03 in the melt.

In addition to obtaining oétimum system performance
through improved design concepts, the design and con-
struction of the epitaxial boat is crucial to obtaining
high gquality hetero-epitaxial material. The ultra high
purity, high density graphite boat is shown in the
photograph of Figure 5. The eight bin boat utilizes

a built-in indexing mechanism for accurate positioning
of the substrate in each bin. Also an extra bin is
employed to remove excess gallium which may adhere . to
the surface of the wafer as it is removed from the

final melt.

Together, the modified epitaxial reactor and epitaxial

- 12 -
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3.1.1.2

boat allow the generation of double heterojunction
structures in a manufacturing environment for the
volume production of etched well light emitting diodes
for fiber optic communications.

Growth Process for the Synthesis of the Double Hetero-

junction Structure.

Epitaxial synthesis of the double heterojunction structure

is accomplished according to the sequence of events
outlined in the flow chart of Figure 6. Table 3 lists
the melt compositions for the growth of the double
heterojunction structure used in the fabrication of the
light emitting diode. After the appropriate melt
ingredients, gallium (Ga) charges, and polycrystalline
source wafers, have been loaded into consecutive growtﬁ
bins, the single crystal (100) GaAs substraté is placed
into the slider well of the high purity graphite boat.

A graphite cover plate is émployed to eliminate surface
dissociation of the substrate during equilibration.

The boat is then loaded into the quartz growth tube

and the system is evacuated by means of the Vac-Sorb
pump. Following a short H, purge, the system is

brought up to the starting tempefature of 850°C by
rolling the isothermal liner into the growth position.
Melt saturation is accomplished during a one hour

soak at 850°C during which time enough GaAs is dissolved
from the source wafers in order to exactly saturate each
melt. This recently developed self-saturation scheme

has simplified the growth procedure by eliminating the

14
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Figure 6 - Sequence of Operations for Liquid
Phase Epitaxial Synthesis,

Weigh Melt Ingredients.
PY“PQFU Clean & Etch Source Wafers.,
Materials Clean & Etch Substrate,

Load Solid Components.
I.oad ga Charges.

Load Source Wafers
Place Graphite Blocks.

Place Boat
in Growth
Chamber

Position Boat Agyainst Backstop.
Engage Control Rod in Slider.
Seal End cap.

Evacuate Evacuate via Vac Sorb.
and Backfill with H,.
Purge Chamber

Purge until 03 <1 ppm.

* Equilibrate to 5g°c.

Engage Cooling Ramp,
Advance Control Rod According
to Growth Sequence.

Roll Furnace to Idle Position.
Terminate , Engage Cooling Fan.
Run Purge with N,.
Remove Boat
(

Roll Furnace into Growth Position.

4~




TABLE 3.

Melt Compositions for Double Heterojunction Epitaxial
Synthesis of Etched Well Light Emitting Diodes.
(Weights in mg.)

Layer *GaAs Ga Al Te Si Ge
1 0.6K 5.0K - 2.0 - -
2 1.2K 10.0K 9.0 4.0 - -
3 0.6K 5.0K 0.8 - - 20
4 0.6K 5.0K 6.0 - - 0.1K
5 0.6K 5.0K 1.2 - - 0.5K
6 0.6K 5.0K ~ - - -

s
* Polycrystalline source wafers.

-16 -
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neced for careful preweighing of GaAs for each melt. 1In
addition, higher qﬁality layers and increased run to run
layer thickness reproduceability have been achieved

with this technique. Once saturation has been achieved,
epitaxial syntheéis proceeds according to the time
temperature program shown in Figure 7. Individual

layers are epitaxially deposited by advancing the sub-
strate fhrough the consecutive growth bins for a
procisely controlled time interval. Because growth

rates for the various melts are well defined for a

fixed starting temperature and cooling rate, layer thick-
ness can be accurafely and reproduceably controlled using

this technique.

PR
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0.2 WAFER PROCESSING FOR ETCHED-WELL LIGHT EMITTING DIODE
CHIP FABRICATION

In the chip fabrication process, the key to cen-
cral alignment of the emitting spot on the p-side of
the wafer to the etched well on the n-side of the
wafer, is a hinged photoﬁask shown in Figure 8. The
index step assures repeat positioning and orientation.
The mask can be flipped from one side to the other for
paired exposure.

As described in the previous section, a GaAs sub-
strate, shown in Figqure 9, is processed in the epitax-
ial system to produce layers as shown in Figure 10.

An 800 R layer of Si3N4 is deposited on the blocking
layer of the wéfer by chemical vapor deposition using

a mixture of SiH, and NH3 which is thermally decom-

4
posed using N2 as a carrier gas at 600°C. The
SiH;/NH3 ratio of 1:5 results in a deposition rate of
~ 40&/Min. This step is shown in Figure 11. A photo-
resist layer is then applied to both sides of the wafer
using a spin-on method of 4000 RPM for 40 seconds.
This produces a resist film thickness of ~ 5000 R.

The wafer is baked for 20 min at 100°C. Figure 12

shows the wafer with resist on both sides.
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The wafer is placed in the hinged mask, aligning
a cleaved edge to the index stop and mask frame. The
wafer is placed in the mask p-side up, facing the 40 um
dot pattern. The n-side faces the 9 mil dot pattern.
The mask is placed in a UV exposure system and exposed
for 25 seconds each side. After development and anneal-
ing the wafer appears as in Figure 13.

The masked wafer is etched on the n~side for 20
seconds using a 3:1:1 etch. H2Po3, H2°2, HZO to yield a
9 mil dot pattern ~ 2 um in depth. During this step
the p-side is protected by the Si3N . The n-side etched

4
wafer is shown in Figure 14.

The p-side of the wafer is plasma etched through the
Si3N4 to produce a 40 um dot pattern, as shown in Figqure 15.
In Figure 16 the photo-resist has been removed from both
sides of the wafer. The Si3N4 film will allow for a
selective Zn diffusion which will penetrate the 40 pm
wells opened thru the Si3N4 mask.

Figure 17 shows the wafer after zinc diffusion. De-
tails of the diffusion furnace are shown in Figure 18.

The figure illustrates the semi-sealed ampoule diffusion

technique. The furnace is movable, and after the system

has been purged and sealed, the furnace is rolled over

- 22 -
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the ampoule area. At 700°C diffusion temperature, a

1 um depth can be attained in about 30 minutes. Follow-
ing the diffusion the Si3N4 mask is removed by plasma
etching. The wafer at this point is shown in Figure 19.
The p-side is then masked with wax so that the n-side
diffused skin can be etched in 3:1:1. The etch follows
the surface contour, thus retaining the 9 mil diameter
dot pattern. This step is shown in Figure 20.

The next step in the process is metallization
using standard vacuum technology. Ti(SOOR), Pd(lOOOR)
and Au(lOOOZ) layers are deposited on the p-side of the
wafer, while AuGe (15003) and Au(loooz) layers are de-
posited on the n side, as shown in Figure 21.

Photo-resist is applied to the p-side metallization
and processed to provide a 24 x 24 mil aperture on 26
mil centers allowing a 2 mil "street" in the X and Y
direction for scribing. The n-side is wax masked, and
in an Electro-plating bath, a half-mil thick gold pad is
deposited in the 24 X 24 aperture. These steps are illus-
trated in Figures 22, 23 and 24.

The wafer is further processed by applying photo-
resist to the n-side in preparation for the n-side well
etching, as shown in Figures 25 and 26. The re-align-

ment mask has been used to preserve the alignment

- 26 -
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between the 9 mil dot on the n-side to the 40 um dot
on the p-side.

The AuGe metal is etched with a KI solution down
to the GaAs substrate. A 30% H202 etch with the pH con-
trolled to 8.5 using NH4OH prevent oxidation and etch
thru of the GaAlAs window layer. The etched well has
dimensions of 10 mils in diameter and approximately
4.2 mils in depth. Figure 27 shows the wafer in the
etch condition while Figure 28 shows the finished wafer
form. Figure 29 shows the p and n-sides in views which

depict the essential features more clearly. Figure 30

is a process flow sheet listing the process steps.

PACKAGE TECHNOLOGY

PACKAGE DESIGN

The basic package was designed around a high
frequency transistor package which contained a mount-
ing stud with low inductance "wings" brazed to a BeO
insulating substrate. The coaxial design of the LED
package using this approach is shown in Figure 31.
The added components comprise a ferrule which serves
to contain the fiber and a sleeve, which secures the

ferrule to the header and maintains fiber alignment.
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Run #

Comments:

S1 N. Deposition
3g VP

Datoe Poceirved

Cleaning

Lapping to 4.5 mils

N-side Photo-resist

P-side Photo-resist

Pre-bake 20 min.

Alignment & exposure

Developing

Post bake 10 min.

N-side 2 um etch

P-side plasma-etch

(Chemical) Reslst removal

(Plasma) Reslist removal

Selective Zn diffusion

kemoval

S
13N4

N-side contour 2

ym etch

Metallization cleaning

P-metallization

ti-metallization

li-.side photo-resist

li-side realignment

Exposure & developing

N-side etching

P~-side clectroplated (Au)

Final clean-up

Saw mounting

Dicing 24 mil (centers)

Saw dismounting

Cleaning

Chip Q.C.

Probe test

Evaluation

COMMENT ON PROCESSING:
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Figure 32 shows details of the BeO substrate indicat-
ing the metallized area and central target area for
mounting the LED chips. Figure 33 shows the BeO brazed
to the copper screw stud and terminals brazed in place.
Figures 34, 35 and 36 give details of the stud and
terminals. Figure 37 shows the ferrule and sleeve
assembly. The sleeve is free to slide along the Terrule
and has a slot across the mounting face to enable the
sleeve to straddle the terminals brazed to the BeO sub-
strate. Figure 38 illustrates two methods by which

the fiber is epoxied to the ferrule. The lower figure
illustrates the fiber sheathirg epoxied to the ferrule.
The upper figure indicates the fiber directly epoxied

to the ferrule. This second method provides mode strip-
ping in the fiber cladding and serves to secure the
fiber to the ferrule in such a manner as to inhibit
fiber movement during the pull test performed on the

finished device.

LIGHT EMITTING DIODE ASSEMBLY TECHNIQUE

The LED Assembly Flow Chart in Figure 39 indicates
the sequential steps required to assemble the device.

The first step in the process is the soldering of the

]
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of the LED chip to the header assembly using the graph-
ite chip soldering fixture shown in Figure 40. Figure 41
shows details of the fixture, namely the fixture body,
locating ring, weight, pellet and header. The body and
locating ring are machined so that the parts are con-
centric and provide a central locating hole with respect
to the metallized pattern on the BeO substrate. Solder
cream, 60/40, Sn/Pb is used as the soldering medium.
The boat is passed thru an Infra-Red belt furnace to
affect the soldering. After a flux cleaning operation
and visual inspection for proper solder flow, the devices
are ready for wire bonding. Standard ultra-sonic wire
bonding techniques are used to bond 2 mil gold wires from
n-side of the chip to the metallized area on the BeO sub-
strate. This double bonding is illustrated in the photo
ofi Figure 42. At this point the device can be tested for
essehtial characteristics and burned-in to assure .
stability.

Figure 43 is a gketch of the alignment fixture used
to align a fiber with the LED chip. A quick insertion
socket with finger contacts secures the header assembly

in place, while the ferrule clamp, attached to a 3 axis

-~ 44 -




»
%.
»
Figure 40 - Chip Soldering Fixture
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micromanipulator, holds the fiber ferrule assembly. 1In
practice, the ferrule is placed in the micromanipulator
clamp in such a manner that the sleeve may be slid back
to expose the fiber protruding from the front of the
ferrule. The fiber pigtail is positioned in front of the
detector. Under microscopic examination, the fiber is
maneuvered in the diode well, while observing the LED
power meter for maximum reading with the diode forward
biased. By rotating the sleeve on the ferrule, epoxy
can be applied to the supporting faces of the sleeve.
The sleeve can now be slid forward and placed in contact
with the BeO mounting surface. The joint between the
sleeve and ferrule is epoxied. The alignment and ecvoxv-
ing steps are illustrated in the photos of Figures 14,
45, 46 and 47. The alignment fixture is shown in the
photos of Figures 48 and 49. The completed LED assembly
is shown in Figure 50. The key to successful assembly
of the fiber, ferrule and sleeve to the header, that is,
one which will pass shock, vibration, thermal shock,
pull test and moisture resistance, is the proper choice
of the epoxy. In particular, moisture resistance is a
critical test for epoxies as the original strength of

epoxies will generally be degraded by the test.
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Figure 45 - Epoxy Applied
to Sleeve.

50

Figure 44 -Fiber Protruding
from Ferrule,
Well.
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Figure 47 - Sleeve Excxied
to Ferrule.

Figure 46
to Header.

- Sleeve Epoxied




Figure 41 - Alignment Fixtuice.

Figure 49 - Alignment Fixture (Close-Up).




Figure 50 - LED With ITT Fiber.




A formulation by Epoxy Technology, designated X304, ful-
filled all the specification requirements resulting in

no failures for the environmental tests performed on

the devices.

DEVICE EVALUATION AND TESTING

TEST EQUIPMENT

Fundamental to the testing of the LED devices is the
test socket shown in Figures 51 and 52 in a generalized
form. The socket allows quick insertion while maintain-
ing rigidity in the closed position.

The equipment shown in Figure 53 is the basis for the
peak optical power measurement. The test socket and
EG&G detector head are mounted on an optical rail, the
digital power readout indicator is to the right, a con-
stant current power supply, with transient suppression of
LDL design, is to the left in the photograph. By adjust-
ing the spacing between the test socket and the detector
head, unfibered devices can be measured into a particular

NA. With an appropriate support for the fiber pigtail

in front of the detector, completed devices can be measured.

To the rear of the equipment in a mini-mono-chrometer used

to spot check peak wavelength. Actual wavelength measyre-
ments are made on a 3/4 meter SPEX monochrometer capable

-]
of 1 A resolution.
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Figure

51 - Test Socket in Open Position.

Figure 52 - Test Socket in Closed and Clamped
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FIGURE 53 - PEAK OPTICAL POWER

MEASUREMENT EQUIPMENT.
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The rise and fall time test utilizes the equipment
shown in Figure 54 which consists of a clock and puwer sup-
ply box for the driver and LED, the LED driver, the
Avalanche Photo Detector and supply and a TEK 465 scope.
Also visible in the figure is an optical rail and fixturing
for alignment of the LED and detector., Figures 55 and 56
show two views of the driver chassis while Figure 57 is a
schematic of the driver circuit. The DC supply contains
a 10 MHZ crystal controlled oscillator divided down to
100 KHZ, controls for pulse amplitude and a dual one-shot
for applying the trigger and pulse signals. The rise time
of the pulse out of the driver is on the order of 3-4 ns at
100 KHZ with a 50% duty cycle. Figure 58 is a block diagram
of the equipment connections. In Figure 59, the LED driver
is used in a low duty cycle made to measure wavelength shift
as a function of temperature in connection with a heated
socket fixture. Figure 60 is a chart recorderAplot of the
output scan of the Spex 3/4 meter monochrometer indicating

peak wavelength and 3 db spectral width.

Figures 61 and 62 show the physical set~up of the
Linearity test equipment. The test fixture and APD detectore

are mounted on an optital rail for easy optical alignment.
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FIGURE 54

SET.

RISE AND FALL TIME TEST




FIGURE 55,DRIVER FRONT VIEW

FIGURE 56 - DRIVER REAR VIEW
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FIGURE 58 - BLOCK IAGRAM RISE AND FALL TIME TEST
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FIGURE 59 - LED DRIVER WAVELENGTH

MEASUREMENT
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FI1G 62 -VIEW OF TEST JIG, SCOPE, GENERATOR

LED PS AND DETECTOR
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The TEK 453 scope is used to monitor the applied 1 MHZ sine
wave and set the signal to the proper level. The text fix-
ture contains the impedance matching circuitry, shown in
Figure 63, and the socket to hold the device. Figure 64
shows a typical spectrum analyser trace indicating second
harmonic distortion of -35 db. A block diagram of the

equipment connections is shown in Figqure 65.

The fiber numerical aperture is measured using the
Gonimeter shown in Figures 66 and 67. The LED is mounted
on the rotatable head with the fiber fixed in place. The
measurement is determined by setting the Goniometer to 0°
then rotating to either side until 90o of the peak read-
ing is attained. The two angles are averaged and the sine
of the angle calculated to give the NA of the fiber.

Figure 68 shows schematically thr cest set-up.

e

R . —

W




- SUPNEEE

*3TNOITD 3ISOL K3tIesurI-” €9 aanbrta

1
WOLSISNYY| JAVAO¥ILY DO1D 82-£0 TP anw 'y

svig 20 'A- AO|-
° )
[24)
oot A QI 2
T > Jm
° | h ' AdN]
. “WN9!
\VAVAVA f /l It e S
- 00| Mo

worssiy Y| E—
am

AOL+

- 66 -

3




oo

b

ty Trace.

Lineari

Figure 64 -

-y

.

—

TS




Signal Gen. D.C. PS SCOPE
TEK SG 503
loue G ® ,TEK PS 503 x TEK 453 v

]

LT BRSNS

1
2
3 TEST
4 JIG DETECTOR DETECTOR PS
5
6
Spectrum
Analyser
HP 182T
DRAFTSMAN DATE NAME
FIGURE 65 LAE .
APPROVED DATE LINEARITY TEST (=X =N ) 3
LABORATORIES INCORPORATED
1130 Somenet St Naw Hraoosans *y 2 0BYOY
DWG PARY NO
] 120
MAT'L ,
SCALE 4] LOL FSCM S7417 :
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Figure 66 - Photograph of Goniometer Showing
Rotatable Head.

Figure 67 - Photograph of Goniometer Showing
Close-Up of Mounting Fixture.
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HP 62144

TURNTABLE CALI
IN DEGREES
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I DETECTOR

BRATED

EG+G 460-I

TICUNT 68

NUMERICAL APERTURE TEST

SCALE:

oate. 9/20/77

APPROVED BY

orawn 8YR. JOBES

DRAWING NUMBER

DIET2ZGEN MASTER FORM 198MF
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SECTION IV

SUMMARY OF PILOT LINE TEST RESULTS
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(8135)
TESTING CYCLE

TESTING CYCLE CONSISTED OF:
PROCESS CONDITIONING
PRE-BURN-IN ELECTRICAL

BURN-IN (168 HRS.)
PosT BURN-IN ELECTRICAL
GrROUP A INSPECTION
GROUP B INSPECTION

GrRouP C INSPECTION

ENVIRONMENTAL TESTS PERFORMED AT:

AMERICAN ELECTRONICS LABORATORY
LANSDALE, PA

FIGURE 69 - TESTING CYCLE
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FIGURE 70

FLOW CHAR™ - FIRST ARTICLE (50 Pcs.)

(8135)

ALL Process
Conditioning

Pre
Burn-In

Burn-1In
Hrs,

Post
Burn-In

Group A
Subgroup 1

Group A

Subgroup 2
50 Group A
Pcs| Subgroup 3
3 Group B/'<

Pcs | Subgroup 1

//(; Group I

\  Pcs/ Subgroup 2

F_ — e -

END

END

END

END

END

END

POINT

POINT

POINT

POINT

POINT

POINT

25
Pcs

Group A
Subgroup 2

Group B '
Subgroup 3

Group A 1
Subgroup 2

Group C
Subgroup 1

Group A
Subgroup 2

Group C
Subgroup 2

High Temp.
Life 85°C x 1000 hrs.

Group A
Subgroup 2

Steady State
Life 2000 hrs.

Group A
Subgroup 2 (Po=67uw)

Steady State
Life 10,000 hrs. o
Information only )




FIGURE 71
FLOW CHART - PRODUCTION TESTING

(8135)
Process Group B
Conditioning Subgroup 3
Pre-Burn-1In
ALL END POINT Group A
Subgroup 2
LTPD} Group B
Burn-In .
168 Hrs. 7 Subgroup 4
END POINT Group A
ALL|{ Post Burn-In Subgroup 2
LTPD) Group B
5 Subgroup 5
LTPD) Group A
7 Subgroup 1
END POINT Group A
Subgroup 2
LTPD| Group A
) Subgroup 2 LTPD) Group C
i 15 Subgroup 1
LTPD] Group A
5 Subgroup 3 END POINT Group A
Subgroup 2
Group B 3 Grou
p C
Subgroup 1 NO FAILURES pcs) Subgroup 2
Group B END POINT Group A
Subgroup 2 Subgroup 2
Group C
END Group A Subgroup 3
POINT Subgroup 2 )
END POINT Group A
Subgroup 2

NO FAILURES[ 25 Group C
cs Subgroup 4

Po = 67 uw
END POINT Group A
Subgroup 2
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(8135)
TABLE 4

PROCESS CONDITIONING - ALL UNITS

CONDITIONS

et MIL-STD. METHOD _ REQUIREMENTS TYP. RES. i

Pigh Temperature Life 750 1031 85°C x 48hrs. PASS j
ty=-40°C ‘

Thermal Shock 202 107/a ty=85°C PASS

Constant Acceleration 750 2006 %Oggrections PASS i

PEE BURN=IN

Peak Wavelength 800-890nm 830+10nm

Vi 750 4011 1.9v@20mA max. 1.55%.05V

VpR - 750 4021  3.0V@10pA min

Output Power 25°C

BURN-1N

75uW @ Ip = 100mA min.

l68hrs, @ Ip = 100mA

s et i S

1 y3.ov

100pW(typ) 175uW (ma:

POST BURN-IN

Peak W.avelongth

Output Power 25°C

800-890nm A2 = 5% max.

750 4011
750 4021

1.9V max.

3.0V min.

75uW@Ip = 100mA min:APo=5% max.

830+10nm
1.55+.05V !
v 3.0V

100uW(typ) 175uW (ma:
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(8135)

DEVICE PLACED IN RTV MOLD
FITTED TO FIXTURE

/\/\
P
>

FIGURE 72
ACCELERATION FIXTURE
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(8135)
TABLE 5 - TESTING
GROUP A
CONDITIONS
TEST MIL-STD METHOD REQUIREMENTS TYP. RES.
SUBGROUP 1
Visual & Mechanical 750 2071 - PASS
Terminal Strength 750 2036A 10 Newtons min. PASS
(fiber) )
SUBGROUP 2 END POINT TESTS
Peak Wavelength 845+45nm 830+10nm
Ve 750 4011 1.9V@Ip=100mA max.| 1.55+.05V
VBR 750 4021 3.0V@I, =10uA min. y3.0V
~ . 100uW typ.
Output Power 25°C 75uW @ Ip = 100mA min. 175.W max.
SUBGROUP 3
Spectral Width S0nm @ 3db of intensity (max) 46-48nm

Bandwidth
Numerical Aperture

Rise & Fall Time

Linearity

32MH, @ I, = #50mA + 100mA DC bias
0.2 @ Ip = 100mA
20ns @ Ip = 100mA, + 5mA bias (max)

26db @ I

P +50mA, + 100mA dc bias

(20-27) TYP=22
0.16
(13-18) Typ=16

30(typ).,

33 (max)

PR




(8135)
TABLE 6 - TESTING
GROUP B
CONDITIONS
TEST MIL-STD METHOD REQUIREMENTS TYP. RES.
SUBGROUP 1
Physical Dimensions 750 ) 2071 PASS
SUBGROUP 2
Solderability 750 2026 PASS
tr=—40°C
Thermal Shock 750 1051 A-10cycles ty=85°C PASS
End Point GROUP A SUBGROUP 2 No Change
SUBGROUP 3
Shock 750 2016 500g 0.5ms PASS
Vibration Fatigue 750 2046 - PASS
Vibration, V.F. 750 2056 - PASS
Constant Acceleration| 750 2006 1000g 6 directions PASS >
End Point GROUP A  SUBGROUP 2 PASS
SUBGROUP 4
High Temp. Life 750 1032 85°Cx340hrs. PASS
End Point GROUP A SUBGROUP 2 No Change
SUBGROUP 5
Steady State Life 750 1027 Ip=100mA:340hrs. 100uW typ.
End Point GROUP A SUBGROUP 2 175uW max.
FOR FIRST ARTICLE: SUBGROUPS 1,2&3 ONLY ’
- 78 -
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(8135)
TABLE 7 - <TESTING

GROUP C
TEST MIL-STD METHOD  REQUIREMENT TYP. RES.
SUBGROUP 1

t,=-40°C

Thermal Shock 750 1051 A)-25cyclesg =gsoc PASS
End Point GROUP A SUBGROUP 2 PASS
SUBGROUP 2
Solvent Resistance 202 215 PASS
End Point GROUP A SUBGROUP 2 PASS
SUBGROUP 3
High Temp. Life 750 1031 85°Cx1000hrs. PASS
End Point GROUP A SUBGROUP 2 No Change
SUBGROUP 4
Steady State Life 750 1026 I¢=100mA:2000hrs. 100uW typ.
End Point GROUP A SUBGROUP 2 except Py = 67uW]| 175uW max.

- 79 -
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SECTION V

PILOT LINE RATE REPORT
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SECTION VI

VOLUME PRODUCTION PLAN
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TABLE 11

ADDITIONAL VOLUME PRODUCTION REQUIREMENTS

EPITAXIAL REQUIREMENTS

Diode Chips Required per Week 4700
Maximum Number Chips per Wafer 945
Number Good Electrical Chips per Wafer 500

Number Wafers required @ 80% Yield 11

EQUIPMENT REQUIREMENTS

2630 Burn-In Positions @ $ 150.00 per Position
5 Assembly Stations @ $ 4,000.00 per Station
2 Epitaxial Furnaces @ $22,000.00
Power Measurement

Test Set $10,000.00

PERSONNEL REQUIREMENT

Engineers 2
Technicians 2
Assembly 17
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LASER DIODE LABS INC NEW BRUNSWICK NJ
LIGHT EMITTING DIODES FOR FIBER OPTIC COMMUNICATIONS,(U)
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LABORATOMES, WeC

U. S. ARMY CORADCOM PRODUCT CAPABILITY DEMONSTRATION
CONTRACT DAAB0Q7-76-C-8135
CONTRACT DAABQ7-76-C-0040
FEBRUARY 18, 1981
9:00 A.M. - Welcoming Session (Holiday Inn) - T. Stockton
9:30 A.M. - Technical Presentation Program #8135

10:45 A.M.

11:00 A.M.

12: 00 P.M.
1.00 P.M.

1;30 P.M.

2:30 P.M.

- Diode Specifications -

- Diode Chip Concepts -

- Packaging and Assembly Concepts
- Testing Methods -
- Coffee - Q & A Period

- Technical Presentation Program #0040
- Diode Specifications -

- Diode Chip Concepts -

- Packaging and Assembly Concepts

- Testing Methods -
Q & A Period

- Lunch

- Transport to LDL (Provided)

- Tour of LDL Facilities

- Demonstration of Diodes

- Transport to Holiday Inn (Provided)

T. Stockton
T. Stockton
A. Gennaro

S. Lerner

A. Ceruzzi
A. Ceruzzi
A. Gennaro

S. Lerner




CONTRACT DAABO7-76-C-8135

FIBER COUPLED LED
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LABORATONES. INC

U. S. ARMY CORADCOM SPECIFICATION DAABO7-76-C-8L35
PRODUCT CAPABILITY DEMONSTRATION FEBRUARY 18, 1981

OBJECTIVES

GENERAL MM&T PROGRAM OBJECTIVES

THE ESTABLISHMENT OF THE MANUFACTURING PROCESS,
TECHNIQUES OR EQUIPMENT TO ENSURE EFFICIENT PRODUCTION
OF CURRENT OR FUTURE DEFENSE PROGRAMS.

SPECIFIC OBJECTIVES

DEVELOP AND DEMONSTRATE A FIBER COUPLED LED CAPABLE OF
75 uw OUTPUT POWER AT 820 NM.

I




L

[N -1 { ]
(- IY-1-1 3
LABORATOMES. INC

CONTRACT GOALS (LOGISTICS)

ESTABLISH MANUFACTURING METHODS AND PROCESSES.

ENGINEERING, CONFIRMATORY AND PILOT PRODUCTION
PHASES.

PILOT PRODUCTION CAPABILITY OF 250 DEVICES,




*

CONTRACT GOALS (TECHNICAL)

ETCHED WELL EMITTER
75 ww FIBER POWER OUTPUT
CO-AXIAL PACKAGE

ENVIRONMENTAL CAPABILITY

o 2 =
- DI K

LABORATONIES, INC:




4

(W % 1 { ]
(o1 1-T1-1 3
LABORATONES INC -

Qe o e o Ko vt

PROBLEMS ENCOUNTERED AND SOLVED

* ETCHED WELL PHOTO MASK PROCESS.
* PACKAGE DESIGN FOR FIBER ATTACHMENT.

* EPOXIES FOR PACKAGE AND FIBER ASSEMBLY.

*MECHANICAL STRENGTH OF PACKAGE




(. %1 41 ]
D D E
LABORATORIES, INC

PRODUCTION CAPABILITY DEMONSTRATION

REGISTER - FEBRUARY 18, 1981

NAME : COMPANY :
J. EIDE ITT
B, HAWKINS SPECTRONICS DIV., HONEYWELL

JACK HUNTER

CORADCOM U.S. ARMY

LOUIS CORYELL

CORADCOM U,S. ARMY

AL FEDDELER

U.S.

ARMY CORADCOM

TEN APPLE

CORADCOM

MARK D. SKELDON

NIGHT VISION LABS

LEN FELDBERG

BURNDY CORP.

DAM DAPKUS

ROCKWELL INTERNATIONAL

LOU TOMASETTA

ROCKWELL

GEORGE IRISH

GTE SYLVANIA

MARCUS GARVEY

GTE SYLVANIA

C.J. HWANG

GENERAL OPTROMICS

JOSEPH F. SVACEK

GENERAI_ 5, TRONICS

KEN PEFFLEY 0IS

M. ETTENBERG RCA

BOB GILL LDL President

PETE SCHNEIDER LD Executive Vice president
TOM STOCKTON LDL -Vice President E & D
STEVE KLUNK LDL .Sales PFngineering Manager
RICHARD KLEIN LDL Marketing Manager.

AL GENNARO LDL Mapader Special Products

_ALEX CERUZZI

ROLLIN BALL

LDL-Manager Development Engineering
LDL Supervisor E & D

ANDY KAN

LDL .

Manager E/O Engineering

_ STEVE LERNER

LDL

Managexr Ouality Assuranceg .

- 94 -




APPENDIX B

SCS-511 Specifications
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ELFCIHUIICS COTMAND $CS5-511
TECKNICAL REQUIREIZNTS 14 AUG 1975

‘.
LIGKHT EMITTING DICDE FOR USE IN FIBER OPTIC CO:MUNICATIONS

1, SCOE

1.1 Scope.~ This speclflcatlon covers the detail requirements for
Galliun Aluninum Arsenide (GaAlAs) light emitting diode (LED) devices having
a wvavelength of 620 nanometers (nm), compatible with flbcr optic cables and
systcms employing the use of fiber optics,

° 3.2 Maxirua operating conditions:- L
. 4
Ip = 150 mA . 3
Vr = 3.0 V..
=10 pA . ‘

2. APPLICABIE DOCUHENTS

" 2,1 The following docunents, of the issue ih effect on the date of in-
vitation for bids or request -for proposals, forms a part of thls specification
- to the extent Speleled here:uv _ ) . .

'SPECIFICATION

© JALITARY
MIL-S-19500  Semiconducor Devicve, Gemeral Specification for.
STANDARDS )
HILITARY
MIL-STD-2C2 ’."e;r_.:. Yei-ods for .lectronie c-o -_ecirical Comporient
HI.I,STD-T,C -c;j‘:'-;h(}d: for [ _zicondiilor Zevlses.

RORSL




SCS-,11 . . .-

(Copics of specifications, standards, drawinps, and publications required by
contractors in conncetion with specific procurement functions should be

obtained from the procuring activity or as directed by the contracting officer.

Both title and number or symbol should be stipulated when requesting copies.)

2,2 Other publicotions.~ The following documents form a part of this
spcciflcatlon to the extent specified herein. Unless otherwise indicated,

the issue in effcct on date of 1nv1tation for bids or request for proposal
shall apply.

lLaser Parameter Measurements Handbook, by H, G. Heard.

(Application for coples should be addressed to John W1ley & Sons, Inec,,
New York, N.Y. )

3. REQUIREMENTS

3.1 General description.~ The IED devices are heterojunction devices
used at a hlgh data rate at a vavelength compatible for fiber optic cables.,

The device shall have an optical output and be optimized for a wave--
length of 820 nn, fiber

3.2 Performonce characteristics.- Performance characteristics shall be
as specified in Tables III, IV and V and as follows:

3.2.1 Radiont nt, ,_intensity.-~ Radiant 1ntcn°1ty of the unit, prior to the
attachaent of the ¢ optlcal ’1ber shall be a minitmu of 2 mw/Sr (See L.6.3).

3.2.2 Lincar source size.- The linear source size of the unit, prlor v

the attacniaent of the opiical fiber, shall be a minimua of 50 ypn end a maximun
of 55 . (See L. 6 2). .

3.2.3 Process cnnditionine.~ A1)l units chall be process conditionad.,
(See Table I and 4.5.1).

3.2.4 Liﬁiﬁ!iﬁz-- Yith a fundanental of 1 Iiz the secend harmonice
shall be at leas: 35 db dowvn from the fundamental,

3.2.5 Purn-in.- All units shall be burned-in., (Sec 4.5.2),

3.3 Decsicn, construction and ohrsical dirensions.- The design, con-

- struction anc piysical dimensions snall be as specified in Figure 1 and herein.

3.3.1 Lead material and finish.- Lead material shall be Kovar or alloy 42

with a hot soider dip finish.

N\
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. SCS-s11

! 3.3.2 Netala.- Fxternal metal surfaces sha

11 Lo _corrogion resistant or

sh. 11 bo plated or trcated to resist corrosions

3.4 Markinp.- Marking shall be in accordance with HIL-$-19500 cxcept the
fo! lowing inforwmation shall be marked on cach unit. .

(a) Date code. .

(b) Manufacturert's identification.

éc Part numnber: SCS-511,

d) Fower output in ml at Ip == 200 mA,

3.5 Resistance to solvents.- Vhen the device is sudjected to solvents,
the re shall be no cvidence of: (a) mechanical or electrical damage, (b) deterioratio
of the materials or finishes, and (c) illegibility of case marking.

3.6 Solderability.- lLeads shall be solderable.

. 3.7 Thermal shock.- After being subjected to specified temperature cycling,
the - shall be no evidence of defects or damage to case, leads, or seals or loss
of iarking legibility. - : ‘

3.8 Shock.- After being subjected to a shock of 500z for .5 m‘sec,'ther.e
sha 11 be no evidence of defects or damage to leads or seals. Also, the device
shi 11 be electrically operable (see Subgroup 2 of Table III).

3.9 Vibration fatimue.- After being subjected to a vibration with a constant
pra ¢ acceleration of 20g minimua and a frequency of 60 + 20 Hz for at least 32 + 8
hou -5, there shall be no evidence of defects or damage Yo caze, lo2ds or seals.
Alsc,, the device shall be electrically operable (see Subgroup 2 of Table III),

3.10 Vibraotion, variable freouency.- After being subjected to a vibration
wit', a conctent peak acceleration of 20g minimum and a frequency range between 1CO
and 2000 Hz, there shall be no evidence of defects or damage to case, leads, or

sea s, Also, the device shall be electrically operable (see Subgroup 2 of Table il

tior. of 10CD¢ for 1 minutein each of its orientations, there stall be no evicenez
of ¢ efects or danare to case, leads, or seals. Also, the device shall be
elec.trically operable (see Subgroup 2 of Table III),

3.11 Constnant acceleration.- After being subiected to a constant accelera-

3.12 Hirh tenperature Aife.~ After beinr ctored at 85°C for the specified
tine there shall Le no evidence of defects or danace to case, leads or zeals or
los: of markine leribility. Also, the device shall be electrically operzble (zen
Subs roup 2 of Table IIi).

3.13 Steadv stote overation.- After being subjfected to steady state ozera-
tior  (#p = 100 mA) for the srecified temperature and time, the device shall be’
elec trically operable (see Subgroup 2 of Table 11I),

3.14 lMoisture resistance.,—~ After being subjected to the -specified humidity
and .emperature cycling, there shall be no evidence of corrosion of external mctal

surf yces. Also, the device shall be electrically operable (see Subgroup 2 of
Tabl « ITI), .

- gg -
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4CS-511 . o |

L. QUALITY ASSURANCE IROVISIO:NS . TN T

5.1 Resvonsibility for inspection.- Unless otherwise specified in the con-
tract, the contractor is responsible for the performance of all inspection re-
quircnents as specified hercin, Except as otherwisc specified in the contract,

the contractor may use his owvn or any other facilities suitable for the performance
of the inspection requirements specificéd herein, unless disapproved by the
Covernment. The Government reserves Lhe right to perform any of the inspections
set forth in the specification where such inspections are decmed necessary to
assure supplies and services conform to prescribed requirements,

4.2 Classification of inspection.- Inspection shall be classificd as follows:-

(a) First article inspection (does not include preparation for delivery).

(Soe l}o’{).
(b) Quality conformance inspection. (See 4.5).

4.3 Test plan.- The contractor prepared Government-approved test plan, as
cited in the contract, shall contain: :

a) Time schedule and sequence of examinations and tests.

b) A description of the mcthod of test and procedures.

(c) Identification and brief description of each inspection instrument
and date of most recent calibration,

L., First article.- Unless otherwise specified in the conéract, the first
article inspection ch2ll be performed by the contraster,

L.4.1 'giyst erticle units.~ The contractor shall furnish 50 sanmples for
first article inspection. S

L.k.2 First article inspection.- The first article inspection shall consist
of Table II and 21l thre tesis included in the Government-approved test plan
(sce L.3), to show cemplicnce with the requirements of Section 3. Wo failures
shall be permitted. ‘ PUDRR - :

-

‘L.£.2.l Qg*ér of testing,- Prior to first article inspéction; all units

shall have teen yprocess conditioned followed by turn-in,

L.5 CQualiir conformence inspection.- OCuality conformance inspociion shall
consist of Lhe examinuziions and tesis specificd for Group A inspectien (Tsdle its)
¥ h ’

Group B inspection (Table IV), and Group € inspection (Table V). The following

shall apply: : e . :
(a) Prior to performing Croup A inspection, all units shall be subjec~d
to the tests specified in paragraphs 4.5.1 and L.5.2. ; :

(b) If the manufacturer chooses the following option(s) for testing, the
sample units that are to be used in Group C inspection shall be designated as such.
prior to conducting the referenced Group B tests., Moreover, the number of failed
diodes to be counted for lot acceptance or relection as a result of Group C test
<hall be cqual to all failed diodes of the test in Group B inspection, vhich were.
prcdcsignatcd for use in Group C inspection, plus any additional failures occur-

ring during Group C testing.
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(1) For subproup 3 life test in Group C ifspection, the manufacturer
has the option of using all or a portion of the sample alrcady subjected to 3),0
hours of Group B life testing for an additional 660 hours of testing to mcet the
1,000 hour requirement. .

(2) For the thermal shock:(temperature cycling) test of Croup C
inspection, the manufacturer has the option of using all or a portion of the
sample already subjected to 10 cycles of Group B thermal shock (temperature cycling)
testing for an additional 15 cycles of testing to meet the 25-cycle requirement,

4.5.1 Process conditioning.~ Process conditioniﬁg shall be performed on
100 percent of the units. The measurements and sequence shall be as specified in
Table I ™ _ ”

k.5.2 Burn'-in.- Burn-in shall be performed on 100 percént of the units for
168 hours minimum under the following conditions:

T, = 25°C
IF = 100 mA

L.5.2.1 Pre-burn-in measurcments.- Prior to burn-in, measurement of the J
parameters listed in subgroup 2 of Table III shall be performed on 1007 of the
units at T, = 25°C. .

. Lk.5.2,2 Post burn-in measurements.- Post burn-in measurements, listed in
subgroup 2 of Table 111, shall be performed within 8 hours of the removal of bias R
conditions (i.e. If, Ir$ at 25°C. The values observed for each device shall not
exceed the folloving, relative to the pre-burn-in measurements: ' :

'lé;Pbpt = 1% R
" ATp=21% j

Table I.,~ Process conditioning

Test ’ * MIL-STD Methrod lio. Details

High texperature life 750 . 1031 torage tenperature = 85°C
(non-operating) ' . : Storage time = 48 hours min
Thermal shock’ 202 107 Test Condition A cxcept

t(high) = 85°C; t{low) = LO°C;
time at temperature extremes

. = 15 minutes -maximun ]
Constant acceleration 750 2006 1,000 g . -
- 100 -
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Table II.- First article inspection

Test

Reqt

Para

Method

3

No. of samples & 2/
5 7 10 :

—

Group A inspection

as specified

Table 111 Y/ To be performed on all units, -

Group B inspection

Subgroup 1
Subgroup 2

Subgroup 3

as spocified

Table 1V y

-

Group C inspection
Subgroup 1
Subgroup 2

High temperature
life

Steady state
operation life

as specified

3.12

'3.13

Table v &/

" . Method 1031

of MIL-GTD-
750
= 85°C

£3r 1000 hrs

Yethod 1626
of MIL-STC-
750 At

= 250‘!
for 2CCO br
Ip = 190 mA

574

—/ LTPD values do not apply for flrst artlcle inspectlon.

2/ No. of samples specified for each column shall be subjected to all tre tests

of that colunn.

Y After 2000 hours, the ‘Popt. shall equal to be specified.
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Table 1I1T1.- Group A inspection
T, = 25°C + 5°C unless otherwlise specified

R : ? e
Test = ’ Condition Test .
e ___Method  Min Max Units LTID
Subiproup 1 - 7
Visual and nmechanical _Method 2071 of ~ Sce 3.3
inspection s MIL-STD-750
Terminal strength of Test Con- Method 2036 of 10 Newtons
optical fiber dition A MIL-STD-750 1
Subgroup 2 : ) ) ' 5 3'
Peak cmission Iy = 100wk Para. 4.6.4 800 830 ma 3 )
*vavelength - | \
Forvard voltage IF = 20 mA Methtod LO11 of 1,9 Vv ‘.
. MIL-STP-750_ ' 1
. . . ) - ,
Reverse breakdown I, =10pA fethod LC21 of 3.0 v ,
voltage o MIL-STD-750 : ) . -
Cutput optical power If = 100 mA Para. 5.6.8 ¢ : .100 . nmw
- - l - .— :
Subgroup 3 ! . > 5
Spectral width Ip = 100 mA Para. L.6.5 0 45 na
(3 db of intensity, L : ]
Bardiddtd |1, =%50 mA Pera. £.6,7° 32 L MKz |
T . +100 mA de ' .
. bias : s
tumerical aperture Ip = 100 A Para. 4.6.9 -0.3 |
)iiseand fall time = Yp= 100 mA Para. 4.6.6 10, 20 ns
- I +5 mA de -
- bias
50 ohm L )
. . system _ ' . .
Thermal impedance : Para. 4.6.10 20° Cc/w - .
Lifearity - Ip =150 mA Para, L.6.11 See 3.2.4 .
4100 A de¢ T s
bias
- 102 - -
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Table 1V.-~

. y

- - ~ e ~.

- -

Croup B inspection

keqt

Test Para

MIL-STR-750

Method

Conditions

—

LTPD

Subproup 1
Physical dimensions 3.3

Subgroup 2
Solderability ¥/ . 3.6
Thermal shock 3.7
(tcmperature

cycling)

Moisture re51stance 3. 3.

End point 3.4

measurements:
Subgroup 2 of -
Table IIIX

Subgroup 3
ShOCR 3 08
Vibration fatigue 3.9
‘Vibration, variaole 3.

. frequency
Constant acceleration 3.11
End point
measuremnenise
Subgroup 2 of
Table I1il

Subaroup 4

Hirh terperature life 3.12

(non-opsrating)
Sce L.5(b) .
.End point - . *
measuremnents:
Subgroup 2 of’
Table 1II
§gh’rou .
Steady state -~ 3.13
operation life
End point
‘measurements:
Subgroup 2 of
Table IIT

10

2071

2026
1051

1021
2016

20L6
2056

2006

1032

1027

See Figure 1

Test Condition A except
“ t(high) = 85°C; t{low) = -40°C
© 10 cycles; time at temperature
extreme - 15 minutes maximum

- Non-operating, 500 g .5 ms
Non-operating ’
Non-operating

force applied = 1,000 g

T, = 85°C

=100 m4 at 25°C.

on]
*n
|

15

15

15

17kll devices must have been through the temperaturc/tine cxpogure in burn-in,
The LTPD applies to the number of leads inspectﬂd except in no case shall less
than 2 devices be used to provide the n2 qu of leads rcquircd.

o
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Table V.- Group C inspection-, T .. ‘ l

Reqt  MIL-STD-750

——

Test Para Method Details LTFD

Subgroup 1

Thermal shock 3.7
(temperature
cycling)

* (Seo 4.5(b))

End point
measurements:
Subgroup 2 of
Table III

Subgroup 2

Resistance to 3.5
solvents

(See 4.6.1)

[} 15
1051 Test Condition Ay except t(high)
- = 85°C t(low) = -LO°C time at
tempcrature extremes = 15 minutes,
aing total tost time = 72 hrs,max

Method 215 . e 3 devices
o MIL-STD~ _ _ (no failures)
202 . _

End point -

measurenentss
Subgroup 2 of
Table IIIX

Subgroun 3

High temperature 3.12 1031 T, = 85°C for 1000 hours °

life (non-
operating)
(See 4.5(b))

End point
measurements:

' . Subgroup 2 of

Table 111

Steady state 3.13
operation life . .
End point
measurements:
Subgroup 2 of

Table III.

11026 Ip = 100 mA ‘ ' 25 davicer .
Ty = 25°C for 2,000 hours {no faiiures;

.].-/Limit.s of subgroup? Table III same éxcept: Popt = to be specified. . .

- 104 -
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L.6 Test mcthods and conditions.- Conditions and methods of examination °
and test shall be as specified in Tables X, II, III, IV and V and as follows:

L.6.1 Resistance to_solvents.- Resistance to solvents shall be performed
in accordance with Method 215 of MIL-STD-202.

L.6.2 linear source size.~ The linear source size can be determined by
using a microscope objective and a normal lens (for projection) combination
vith a magnification of at least 200X. The image shall be scanned in both
vertical and horizontal directions with a calibrated silicon photodiode
detector (See 6.5) masked with a 0,5 mm slit. The slit shall be positioned
perpendicular to the direction scanned, The relative intensity shall be
measured until it falls to 90% of its peak value. These boundaries will
define the linear source size. (See Figure 2).

- 4,6.3 Radiant intensity (1).~ The unit (driven at I = 100 mA) is
placed a distance of approximately 1.58 centimeters from a calibrated silicon
photodiode detector which is masked to a circular area (A) with a radius of - |
0.5 cn. The optical power output of the unit is then measured and the radiant !
intensity (see 6.2) is calculated, (See Figure 3).

L.6.L fégk emission vavelength (jtb).- Peak enission wa&eléngth shall

be measured using a grating spectromster with a resolubion of at least one
angstron, : :

L4

4.6.5 Socctral vwidth (3 db of intensity).- The spectral width, to its

s LAY

3 6b of intensity points, shall be mcasured using a grating spectrometer with

a resolution of at least 10 A.: -

L.6.6 Rica znd fall time (br, te).~ An inpub of 100 md peak to pesk,
vith ‘¢ rise and a1l tise of 5 ns maximum is applied to the unit. The
optical outgut pulse is then recorded. .

h.6.7 RanTidth.~ A 100mA pesk to peak FF wave with a 1CO0 mA dc biss Ve
is applied to the input of"the unit. Kecping the input drive current constant, - . i
the freguency of the input signal is varied.’ Feasure light output wiik a '
silicon protodiodc detector to locate the 3 db intensity points to deterwine

bandwidth, ' ' :

4.6.8 Optical outrut rower (Pop;).- A calibrated";iiicon phtodiode
detector shall be used to measure the optical output power of the unit. '
(See 6.5). The distance between the photodiode and the fiber end shall be as

. small as possible, - . -

- 105 -
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4.6.9 Numnricnl aperture (N.A.).-- The numerical 5'pcrt\-;;o of the optical
fiber output chall be determined, Using a calibrated silicon photodiode
detector (sce 6.5) on a turntable, the detoctor. is rotated through a half angle
(G ungil)the relative intensity of power output falls to 90% of its pecak value. .
Sceo 03 . ‘ ‘s '

L,6.00 Thermal fmpedance.- With the device mounted on a heat sink S
capable of being heated above room temperature, it is driven at a (0.1%) duty
cycle to minimize self-heating elfects. Mcasurcrment of peak output wavelength
versus temperature from 20°C to 70°C are recorded., In order to take into
account its own heating effects, unit is then operated at 100% duty cycle at
20°C with IF = 100 mA and peak output wavelength is recorded. The voltage
drop (Vp) across the driven outpuf is then measured. (See 6.4).

4.6.11 Linearity.- With the device driven at 1 MHz, a spectrum analyzer
with resolution of at least 1 KHz coupled to a silicon photodiode, shall be
used to measure the second harmonic content. R

5. PREPARATION FOR DELIVERY'

5.1 Preservation, packagine and packing.- Units shall be prepared for
delivery as specified in the contraci, :

6. NOTES

6.1 Abbreviations, symbols, and definitjons,~ The a'_b‘breviatibns,
symbols and definitions are as follows: ' ’

. 7‘-’9 _ peék entssion wayelant_})
AF bandiidth | .'
’ I " radiant interis-i%.'y
Jp  avergge forvard current '
. Ib input peak current
I. reverse current . -

Popt, optical po'.~.;er output

te rise t.:'une

"¢ fall time ) .
Vp voltage drop *
Ve breakdovn voltage (reverse) )
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- 6.2 Radiant intensity ﬁ_:)_.- Radiant intensity is definod as follows:
N ‘e .

I= Pz
; e ™
‘ o ) ) ' whcre P,. . i:s_ power measured-by detector

2. s the solid‘angle of radiation and equal to
. . )
: , 2 ls.# o de
1 6,3 _ Numerical aperburg_(N.A.).-_ Numerical ‘aperture is defined as
N.A. =Sin Q h ‘

' 6.5, Thermal impedance (Zi).-~ Thermal impedance can be calculated takfmg
slope ( £ ) of curve }p vs temperature measured in h 6.10 and the
following:

-Zt - AT . .. * .
L -5 } . - .

. vhere: P= I_f D

A-.-— ’ . P

., ) and T “Z :

" vhere: Ip = peak input current (100 mA)

A T, A» taken froa graph

6.5 leilod for calityation of silicon chotodisde detoctor.- - This

infor=ation can oe founa pages 1680 to 190 in "iaser Paraacler lleasurements
Handboolk," '

6.6 Fiter characteristies.- The optical fiber seqments use in manu-
facturing the light cnitting diode devices shall come from optical fiber
lengths having the characteristics shown in Table VI,
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. Table VI.~ Fiber characteristics '
Characteristics Min Nom.: Max Unit
" —
attemation (at p) 50 db/m
core dianmeter 55 62.5 wa
.
cladding diareter ' 125 . um
protective jacket diameter - 500 um
murerical aperture (N.A.) 0.3
* tensile strength 4 50 Newtons
bending radius- 5 ma
- ’l .; - . .
2 LT 1';'J
) e &
- : - ‘iog -
- ' ‘ 1
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LED

N

DG icersa ) i

d = distance from detector == 1l.58 en

N = solid angle of radiation

A = circular arca of detector exposed to
_radiation ‘ :

[a] ..:! . eng,le' of cone (6 = 17°)

¥ = radius of pro,‘,cc_:t.iun ‘=~ 0.5 cm
L]

Figure 3 Radiant intensity
. - |
ﬁ
! |
|
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—_pLané PARALLEL 7o

T.up.,: TAWLE . *

’
. . peTELT £
3= e em (mu)
. . Prove i€e VN
~ 37 . ' )
©= % angle of cone (0-=17°) © cateBeaTin Tew

-

" Figure L, .!Zu-,.c:'ic.—tl Aarerture of ontical fiter output

- 111 -

LRI A I A e g o
- -

S, — ity -~

PG,

SRR —z=x




C—

‘u,u @iICS COLUND 5CS5-511 i
TH.CHNICAL REQUIREMENTS AEIDMINT-L .
29 Docermbor 1975 ?

!
/
; LIGHT EMITTING DIODE FOR USE IN FIBER OPTIC COMAUNICATIONS
i
) B i
Pego 9 |
: I
T'ble V, Subgrouo 2, undor Details colwan for Reciclanco to solvenis, 2dd,
"Cixcopt. solvents uscd shall ba: )
+ (a) Mothyl alcohol, per 0-M-232, Grzde A, a -
(b) Ethyl glecohol, por O-F-00760, Typa.l, Grzda A.
: (c) Isopropyl alcohol, per TT-I-735, Gredo A.

(d) Throo (3) p..rbs by voluma of icopropyl alcc‘zol, as c*"ciﬁﬁ in (0)
abjove and ona (1) part by voluma of dictillcd w=ior,

f 3!

Pago 10

b Le46.1 edd, "excopt eolvents uscd chall bo:

] (s) Methyl alcohdl por 0-4-232, Gredo A,
; (v) Ethyl, alcohol per 0-E-00760, Typs 1, Grzdo A,

(c) Isopropyl alcoholper Tr-1-735, Grado A. : ' . l'

(d) Thiee (3) ps.rbs by volune of igopropyl alcohol as apoci!ied in (¢)
abisve and one (1) part by volums of distilled wator.*

! L.$%5.8 1line 1, delete uphtediode" and substitute "photodiodot
' Page 11
4.§.,10, lines 4 and 5, delete "20°C" and substitute "25°C

e e e+ e i - e s -
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| o :
DATED (See bisch 9)
1 Srceet. ooty LASHR DTODE LARORATORIES, INC. FICATION OF
county. stale, - . MWOD - —Ca
ved e 705 Forrest Street [} Coneacr o, DAABO7-76-C-8135
Code! Metuchen, 7 08817 6
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9 TriS BLOCK APFLIES ONLY TO AMENDMENTS OFf SOUITATIONS
D The obove bered sol ton is ded as set forth in block 12 The hour and dote pecified for recapt of Oftary D a extended, D s not entended
OMerors must acknowledge recarpt of this omendment pror to the hour and dote specifed n the 1oliciation, or o8 omended, by one of the following methods: ™~
{3t By sgring ond returning ——copres of i omendment, (b} By ocknowledging receipt of this amendment sn each copy of the offer submitted: or (¢} By separate Tetter or telegrom
wh th includes 0 reference to the 10lc1aton and omendment numbers  FAHURE OF YOUR ACKOWLEDG MENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TQ THE HOUR AND
DATL SPECIFIED MAY RISULT IN REJICTION OF YOUR OFFER I, by virtue of this amendment you desre 1o change an ofier olrecdy submitied, such change moy be made by telegrom
or leter, provided tuch Yelegram or letier makes refarence 1o the solicdation ond this omendment, and 18 received peror 1o the open:ng hour ond dote specified.
10 ACCOUNTING AND APMIGPHIATION DATA (1} required)
N/A
17, THIS KOCK APRUES ONLY 10 MOOIICATIONS OF CONTRACTS/ ORDERS CONTR
ey
P {a) D This Chonge Order s 11vved p o Acms CQP\'I'

The Chonges wi fo'th = blocs 12 are made e the obove numbered conteact/order

[ D The obove numbered comtiact/nrder «4 modified to reflact the odminisirative changes (such 83 chonges in paying office, appropriation doto, «tc } st forth in block 12
te) J] This Supplementel Agrsement is ntered nio puituont Yo avtherity of Subsection I,2 _(Chanl{es Article)

M modifies the ahove numbared comtract ot set forth in block 12,

17 orscernon of MODIFICATION

This Modification adds to the contract a third and fourth engineering sample, reduces the

quantity of the Pilot Eun from five-hundred (500) to two-hundred and fifty (250) units, and
changes the scheduled delivery dates.

I
Section E, Supplies/Line Item Data, is changed as :t forth in inclosed DD Form SDA 69E,
Gection T, Description/Specifications, is amended as follows:

Subsection F.2 is changed as follows:

Add:  hmendment L to 'C5-511 dated 29 Dec 75.
Amendment 2 to (£4-511 dated 4 Aug 76. :

Amendment 3 to 5735-911 dated 20 Seplember 70,
Amendment b4 to 1C53-511 dated 12 May 78.

Cecopt 80 pronded herein, oll torms and d of the & # d in bleck §, as b fore chonged, remein nchonged end m Nl force ond efect.
¥
] S e o ot vy (tO7 Rtauisto CONTRACTOR 15 RECUMED TU SIGN THIS DOCUMENT AND meTumN 1 COPY to Wsumvc omce
—_— 1 - -
T4 NAME OF CONTRACTOR/OPFEROR V7. UNTTID STATES OF AMERICA v
(Y4 S 4 (1]
[Sgnonre ol parsen ewtherized to win) [Swnctirs of Controchng Offcer)

15 NAME AND TIUE OF SIGNER [ Type ov proat] 16. DATE JIONED 10 NAME OF CONTRACIING OFFICLE ( 1 ype or print) 9. CATE SIGNED
STEPHEN L, THACHIR
Major, “ignal cCorps

— L
20 101 08 - 114 - PU.S. GOVERIMENT PRINTING OFFICE" 1873-823.792
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Moriditication No. POOONL to:
Contract No. DAAM)T7-76-C-8135

Subsection F.W3, Subparagraph 4 is changed as follows:

Change - Commanler, US Army Blectronics Commani, ATTN: DRUFEL-CT-LD to
Commander, US Army klectronics Research anl Development,
Command, ATTN: DELNV-].-C and Commander, U3 Army Flectronics
Command, ATTN: DROUEL-PP-1-Pl-1 to Commander, US Army
Flectronics Research and Development Command, ATTN: DELSD~-
D-PC.

Section H, Supplies Schedule Data, is changed as set forth in inclosed
DD Form SDA 69H.

Section 1, Inspection and Acceptance, is amended as follows:
Section I.14

Change - Commander, US Army Electronics Command, ATTN: DRSEL-CT-LD,
" Fort Monmouth, NJ 07703 to Commander, US Army Electronics
Research and Development Command, ATIN: DELNV-L-C, Fort
Monmouth, NJ 07703,

Change - Commander, US Army Flectronics Command, ATTN: DRSEL-RD-ET-2,
Fort Monmouth, NJ 07703 to Commander, US Army Electronics
Research and Development Command, ATIN: DELNV-L-C, Fort
Monmouth, NJ 07703.

Change - Commander, US Army Electronics Commard, ATTN: DRSEL-PP-I-PI-1,
Fort Monmouth, NJ 07703 to Commander, US Army Electronics
Research and Development Command, ATTN: DELSD-D-PC, Fort
Monmouth, NJ 07703,

Section J, Special Provisions, is amended as follows:

‘

Add: Subsection J.10 as follows:

KX/ 3.10  Government fropertyvaterial

a. Subject to the “"Government Property” provision of this contract (see Section L),
the Government will furnish to the Contractor all of the folloving property:

UNIT GROSS APPLIES TO
STOCK NUMBER  DESCRIPTION ALLOWANCE  ALLOWANCE CONTRACT ITEM (SLIN)
N/A Graded Index Fiber 1 Reel 1l ea CLIN 0001

Type ITT GG-02-8 (50 Meters)

Note: Material to be consumed during performance of contract.




Folifiecation lio. POO0O0L1 to:
Tontract Lo, JAABO7-76-C-8135

b. Delivery of Unverrement furtished preper' ) wili W e e 0 Che Uontrecter {n the manner
determined by the @ ~ntra - tlns Officer. Gevernrn' projoerty, r~tuding all surh property
acquired bty the i".*tractor, nll non-expeacable praporty, ons any expendable items of
property nct ex;enled .o cornec.ion witl tiils contract, shall te delivered 'y the Contrac-

tor to the Government, F.0.B. Contractor's plant, and then shipped by Government Bill of
Lading in accordance with instructions received from the Contracting Officer, unless the
Contracting Officer directs or authorizes the Contractor to dispose of such property
othervise. Disposal instructions regarding scrap or vastage, if any, will be given to
the Contractor by the Contracting Officer nat a later date.

¢. Within thirty (30) days ufter Gevernment furnished property is determined by the Con-
tractor to be lost, domaged, destroyed, no longer usable, or no longer needed for the )
performance of the Contract, the Contractor shall notify the Contracting Officer thereof.

J. The Contractor agrees that tie 'o.ccrmment Furnished tocerial listed
above is sufficient as to quantily to perform the contract.

Section K, Contract Administration Data, is amended as follows:

Delete: Subsection K.2(a) in its entirety and substitute therefore:
The Purchasing Office Representative is:
NAME: CPT Roy W. L'Heureux
ORGANIZATIONAL CODE: DRSEL-PC-C-CS~2(LHE)
TELEPHONE AREA CODE AND NO,: (201)-532-1436
AUTOVON NO.: 992-1436
Section M is amended as follows:
DD 1423 Form, Exbibit B, Item BOO2 and Exhibit D, DOOl:
Change - Code W15P7N to W15P8sS.
11’

PCO responsibility for this contract has changed as follows:

FROM I0
Mr. Gordon McMain Stephen L. Thacher
DRSEL-PFC-C-CS~1 Mijor, Signal Corps

DRSEL=PC=C=C3=-2( TIA)
Imone: (201)-532-3500

111

Inclusion of the above changes shall be at no additional cost to the Government,
All other terms and conditions of this contract remain in effect.

e e e— - "w
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60 R, . 69E
PPAK T 1 | CHION 1 OF THF SCHFDULE 1. PROC IN' TRUMENT 10 NO. (PIIN) 2. SPIIM 3.
SUPPLILS LINE ITEM DATA | DAATO = 0=0=bL L 1'wovol | eacel b Jor] 8 |
| D) S GuANTiTYS PuRT 7. uMiT PRICE 6. TOTAL ITCM AMOUNT®
Uni .
l(“ OLAA L L > | Ly s| I | s o
.. “('; 1. AC AN 19, nsw 12. FSCM AND PART WUMBER 13. C1en
0y { i oL 1 u
'L‘ ::)v‘r r.or:rti roe 15. MOUN ‘x6‘. oo:;::nrv VAQ.I‘M::.‘I'D'. 17. ITEM/PROJ MGR 18, SVC/AGENMCY YSE
[Q ] L cHGR CAMPLIS t IS L Js | | | (I')(;IIOOSC(‘.‘)CMOO B
19, DESCMPTIVE OATA 4y n)"ex e unpl< in accorlance with Para., 1.2.12 and 3.1.7 of ECIFIR,
No. 15, OC3=511 and Sube »e(‘Uon Fe h]. The snmplec shall be comprised of two submissions:

10 samples for the first submission and 16 samples for the second submission, for a total
of 20 samples. Commercial Packaging, Packing and Marking in accordance with Subsection
Gol.

4. 1TEm NO. S. QUANTITY® 6. "IJ'.:"C‘_N 7. UNIT PRICE 8. TOTAL ITEM AMOUNT®
[ COOLARH | b ] WL sl 1 | s| HoP
9. :f:; 10. ACAN 1), NSN 12. FSCM AND PARY NUMBER 13. CIRR
WA L n ]l U
N;‘.so!‘ft c:l:(cs. c.ros 15, NOUN |:.. ogt::nh'v ul:!:uc:“ 17, ITEM/PROS MGR 18, SVC/AGENCY USE
2 Db p) BHGR SAMPLES ) | L L | LC')6N0056C9(‘/\./01
19. VESCRIPTIVE DATA [inrincering Sumples in accordlance with lara, 1.2,12 and 3,1.7 of ECIFTR No.
15, UC5-511 and Subsection F. W7,  The samples shall be comprised of four submissions: 10
samples for the first and third submissions ani 16 samples for the second and fourth sub-
missions, for a total of 52 samples., Commercial Packaging, Packing and Marking in accordj
ance with Subsection G.k.
4. (Tt WG, S, QUANTITY® 6. rg:lcfn 7. UNIT PRICE 8. TOTAL ITEM AMOUNT®
0001AC (4 | 1 N w s| N ] s| HoP |
9. dz; 10, ACRN 1}, MSN 12, FSCM AND PART NUMBER 13. CIRR
n A N
u.v?!vt CODES 13, NOUN 6. &ﬂ'ﬂ!‘!rvuul\nc: V7. ITEM/PRO) MGR 18, SVC/AGEWCY USE J U
A, PQA 0.ACP c.ron A.OVER B. UNDER
§J [3_] EJ | PILOT RUN | | | k| | L C96N0056C9CA/00 |
19. DESCAIPTIVE DATA Pilot run comprised of a quantity of five-huncred (500) acceptable units
in accordance with Para. 3.1.10 of ECIPPR No. 15, Subsections F.49 and SCS-511,
Commercial Packaging, Packing and Marking in accordance wtih Subsection G.h.
P [N I.TEM NO, S, QUANTITY® [N '3:31 7. UNIY PRICE 8. TOTAL ITEM AMOUNT®
“ | OO01AC | 4 | 1 | Y s|] N | s| NSP . f
9. éf:; 10. ACRN 11, NSN 12. FSCM AND PARY NUMBER 13. CIRA
N
14, us!t: co!u\A:'I l 15, NOUM 'c,m"! vuu}uct" 17, ITEM/PR0J MGR 18, SVC/AGENCY uSE ' U
A.oQA B.ACP c.FOB A, ovEn S uN [ ]
5, B |9 |PILOT RUN |} [_ L B | | | €96N0056C9CA/OL |
19. OESCMIPTIVEDATA 11t run comprised of a quantity of two-hundred and fifty (250) acceptance
units in accordance with Para. 3.1.10 of ECIPPR No. 15, Subsections F.49 and SCS-511.
Commercial Packaging, Packing and Marking in accordance with Subsection GJk.
"
REPRESENTS NET AMOUNT OF INCREASE/DECREASE WHEN MODFYING EXISTING ITEM NO.
" N = NOT APPLICABLE = ESTIMATED $ = SOURCE
U = UNDEFINMIED = (IN QTY AND $)= DECREASE e D = DESTINATION
NSP= NOT SEPARATRLY PRICED 4+ OR - (IN ITEM NO.} » ADDITION OR DELENON CODES: o u INTERMEDIATE
CHR: CONTROUIED ITBM RPTY ROMT
DO FORM PROPOSED (5DA 698) APR 78
i - 117 -
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PART 11 SECTION H
SUPPLIES SCHEDULE DATA

4. 1TEM NO. S, aCAN 6. smip 0 7. MARR FOR 8. DLL SCHED OATE 9. (:'no;uc,‘%u) 10. DEL SCHEDULE QTvye
. WHEN L
[ QO01AA + pAJ [ WL twd) l J | J L | | L LOT |
(114 20 12,7CTON ITEM SERTAL NO. 13, ENDING SFRIAL ND. 147159 15. MILSTRIP DOC NO. AND SUFFIX 16. CLIN TOENT
LLAS {WHEN APPL) PRI Exwigny
L - B I L 1 L0001 |
17, DESCRIPTIVE DATA  jyipd Enginecering Samples (10 each)
" SHIP TO: Commanler .
U Army Electronics Research & Development Command
ATTN: DELNV-L-C
Fort Monmouth, NJ 07703
PELIVLRI l /\mu L
4. 1TEM NO. 6. SHIP TQ 7. MARK FOR 8. DEL SCHED DATE 9. ([:12':’:46‘%‘:’?; 10. DEL SCHEDULE QTv*
O0OLAA+ W15143, 1 LOT
I.._S_CIT_U ,Z%N TEM EU'IAL .m.)|ls. [NO:ING SERIAL nJ\. u.l TSP |sJ. Musv!nTn TOC NO. ANL surrul 16, CLIN IDENT |
CLAS (WHEN APPL) bR Exmiany
Y] | J 1 ] Ul L 1 (0001 |
. s
17: PrscAIPTIVE oATA Fourth EkEngineering CGamples (16 each)
a SHIP T0: same as above.
DELIVIERY: 1 Ceptember 1072
T 17T NO. 5. ACHN (A TILL) 7. MARK FOR 8. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE JITy®
. » {WHEN APPL)
boowe 14 MY puluigy) L) | oL J | 1Lot _
19, sCTy 12, COn ITEM SERIAL NO. 1), ENCING SER AL NO. 147 TSP 15. MILSTRIP DOC NO. AND SUFFIX T8, CUIN 1DENT
ClLAS (WHEN AFPL) PRI EXHigIT
| ] L 5l L 1] [ O001 |
7. DEsCAPTIVE AT confirmatory Samples (25 each)
n SGHIP TO: Commanier
US Army Fle ctronics Command
ATTN: DROFL-RD-ET-2
. Fort Monmouth, NJ 07703
DELIVERY: 480 pays after effective date of contract.,
LB TETE S. ACRN 6. SWIP TO "~ 7. MARK FOR 8. DEL SCHED DATE 9. ::x:ac‘t:;r:) 10. DEL SCHMEGULE QTvs
QOOLAB ¢ pA|  (WL5PSS, | | N 1 LOT
1. sCry 12, CON ITEM SERIAL NO. 13, ENDING SERIAL NO. 14, TSP 15. MILSTRIP DOC NO. AND SUFFIX 16, CLIN IUENT
eLAS {WHEN APPL) PRI FYysifuy
3 L ] L oL L Ly 990
17. oesceerive oata Confirmatory Samples (25 each)
.« SHIP TO: Commander
Us Army klectronics Command
ATTN:  DRSEL-CT-1D
Fort Monmouth, NJ 07703
DELIVERY: 840 Days after effective date of contract.
. A T LR T ACAN 8. SwiP T0 7. MARK FOR 8. DEL SCHED DATE 9. E:aufﬂﬁt’ 10. DEL STHEDULE QTYe
| OOOLARBY ARy WASPTN) | ] L I L j p 1T
1. sCTy 12. CON ITEM SERIAL NO,, 13, ENDING SERIAL NO. 18, TSk 15, MILSTRIP DOC NO. AND SUFFIX 16, CLIN IDENY
CLAS {WHEN APPL) SR} EXHIBIY
u L L Ly | 1J | 0001 |
17. oescuerive 0aTa Confirmatory Samples (25 each)
] SHIP TO: Commanler ]
U Army Flectronics Research & Development Command
ATTN:  DELNV-L-C
Fort Monmouth, NJ 07703
DELIVERY: 1 January 1978

CREPRESENTS A NET INCREASE/DECREASE WHEN NO + OR — APPEARS AFTER THE ITEM NO.
€ = ESTIMATED
= (N QTY) = DECREASE

+ OR — (IN ITEM NO.) = ADDITION Ol DllﬂlON
DO FORM PROPOSED (SDA 69H) APR?
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QM - S T T S L e nt wowo. teay e T ARTRTT Ty T T T T "‘
. CONTINUATION SHEET | | DARBO /= 1ot 3 ll_J,"U”‘»)UlI pace| 6 or| P
" PART I SECTION H
k) SUPPLIES SCHEDULE DATA _
3. tTEm 8O, S, ACHN 6. SNip 10 7. WMARK TOR B. DCL SCHED DATF 9. :::::ILD:G‘(:‘;TLI:) 10. DEL SCHEDULE QTv*
i | CO0LAL [WLOE7N | 1 Lor
' y1. SCTY 12.[\%1'4 1TEM SERIAL NO. !3. c~mL~c. SERIAL m]). H! T5P |sJ. ulLGTLlP DOC WO, iix,) SUFFIX 16. CLIN IDENT
CLAS {WHEN APPL) PRI ErmBtY
l 4L B R W L 1] L 00OL |
: 17. PESCRIPTIVE DATA - Coypfirmatory mples (29 each)
~ SHIP TO: Commanler N
w I Army  lectronics kesearch & Development Command
B AT DELNV-L-C
i Fort Monmouth, NJ 07703
It DELIVERY: 2 January 1ub0 o
3 4. 1TEM NO, §. ACRN 6. SHIP TD 7. MARK FOR A. DL SCHED DATE 9. ‘Exsv{:‘G‘lLA’YLE) 10. DEL SCHEDULE QTve
3 [ OOOLAC|~ (W15 P8 ( | | I L 1 | 1l LOT |
. ? 1. zf;; 12.&;E‘m ITEM SERIAL WD, V3. (':2':€GN5‘I:;:‘L N va, TSP 15. MILSTRIP DOC NO. AND SUFFIX 16. c;.;:‘l-:f'ur
P | { J | o L 11 | 000L |
: 17. DESCRIPTIVE DATA Pilot ]}un
" SHIP Tt: Commander
! ! 1 Army Blectronics Command
- ATTN:  DRSEL-CT-LD
Fort Monmouth, NJ 07703
DELIVERY: 670 Days after effective date of contract.
& i7tm NO. S. ACRN g. SHIP 10 7. MARK FOR 6. DEL 5CHED DATE 9. (t::g:‘c‘%lz‘ 10. DEL SCHEDULE JTve
- ' ‘OOOLLAC” |WlS}‘8S i J| l 1 LOT |
P 19, SCTYy |2.&ﬁcgu ITEM SERIAL NO, 13, En‘mlur. S[ﬂ:AL, Nl. IA.I ‘Y’:r lsl. MILSTRIP OOC NO. AND SUFFIX 16. Ct;uml'c'cruv
CiAS WHEN APPL
{ I | I R L 1) L 000 |
17. DESCRIPTIVE DATA Pjlot Run
1 SHI1P TO: (omm'md(‘
Army llectrom ¢s Research & Development Command
AI"I N: " DELNV-I1~C
Fort Mommouth, NJ 07703
DELIVERY: 1 Aupust 1979
4. 1TEM NO, S, ACRN 6. sMiP T0 7. MARK FOR B. DEL SCHED DATE 9. :::og:‘(i‘r;;rﬁ 10. DEL SCHEDULE QYY*
L] L
| BOOL1 #1 WJ.SI'B::I : | | I 1l LOT
1. SCTvy IZ{‘/\CON 1ITEM E-[?ITL NO, 13, [NDllNG SERTAL NJO. ll.l 18P 'SJ. MILSTRIP DOC NO, AND SUFFIX 16. CLIn 1DENY
CLas (WHEN APPL) PRt FXHIRLY
| | B R ! 1 1L 0003 |
17. pescrierive0ata Report on ‘Thirl tngineering Uamples ‘
| SHIP TO: (2 copies) Commander
13 Army Plectronics Research & Development Command
ATIN:  DELNV-L-C
Fort Monmouth, NJ ()HO%
and 1 copy to WLS5P7R
DELIVERY: 1 August 1978
— &, 1TEM NO, . ACRN 8. SHIP TO 7. MARK FOR 8. OEL SCHED DATE 9. (txglzo:f‘!;ﬁ:, §0. DEL SCHEDULE QFve
L_BOOL 14 WL5PQ: | L I j L 1LOT |
1", SCYy n!‘%n 1TEM sluw.5~o., ?J. "‘,‘L‘".?..‘i'é:a‘t, NO. 14, Y:'F‘ 18. MILSTRIP DOC NO. AND SUFFIX 16. c::':"u:f.'uv
CLAS [l [ ,
W I 1 Ly L [ {9903 j
17. DEscMiPTivE DaT4 Renort on Fourth Engineering Gamples
' ' SHIP TO: 2 copies to: Address above i
1 copy to W15P7R :
DELIVERY: 1 Scptember 1978
SREPRESENTS A NET INCREASE/DECREASE WHEN NO + OR ~ APPEARS AFTER THE ITEM NO.
£ = ESTIMATED
~ (N QTY) = DECREASE
+ OR = (IN ITEM NO.) = ADDITION OR onmon - 119 - '
DD FORM PROPOSED (SDA 69H) APR ) e . 2
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a

| N .
PART Il SLCTION H
SUPPLIES SCHEDULE DATA

17744 NOD. S TACAN 6. aHir 10 T ARK FOR 9. DEL SCHED DATE 9. ENDING DATE
(WHEN APPL)

10.

DEL SCHEDULE QTv*

co03 |- W1 TR 1 o7
n.[—mT_‘U n.M:‘o]u 1TEm sl»'ﬁm._'!s. tuo.'?r. SERIAL NJO, 14.L bEL ‘sj. uusv!m 00C NO. AN!J surnnl 16. CLIN 1DENT
CLAS {WHEN aAPPL) PRI CanieT
L J L oL L 1) 000k |
17. OESCRIPTIVE DATA an(\.l RC})OFL
[}
" | sHIp TO: WISPTR '
g Delivery: Draft due 890 days after effective date of contract.
For additional delivery data, see Exhibit C, Sequence No. co03.
4. 1TEm NO. 8. ACRN 6. SHIP T0 7. MARK FOR 8. OEL SCHMED DATE 9. ‘(:DEWA!:A’YLL; 10. DEL SCNEDULE QTVY*
HEN
€003 pA WISETR) 1 [y L Lor |
11, sCiy 12, CON ITEM SERIAL NO. 3. ENDING SERIAL NO. t4. TSP 15, MILSTRIP DOC NO, AND SUFFIX 16. CLIN IDENT
CLAS (WHEN APPL) PR LXMiBIT
| 1 L 1 ud 1 1] L9004 |
$7. OESCRIPTIVE DATA Final Report
2
SHIP TO: WI15P7R
DELIVERY: Draft due 1 March 1980,
For additional delivery data, see Exhibit C, Sequence No. COO3.
LM TR 5. ACRN 6, SHIPTO 7. MARK FOR 8. DEL SCHMED DATE 9. (:uu::uGAmn:) 10, DEL SCHEOULL 3TY®
WHEN APPL
l COoOok 19 w | WLSPTR) L | i | 1 10T |
11, sCTy 12 N ITEM SERIAL NO. 13. ENDING SERIAL NO. 14, Tsp 15. MILSTRIP DOC NO. AND SUFFIX 16. CLIN IDENY
Cras {WHEN APPL} PRI [lul:lT
lu | ] L 4 L L 1] [ 0004 |}
17. DESCRIPT{VE DATA Genera.l Report
"
SHIP TO: 2 copies - W15P7R
DELIVERY: B840 days after effective date of contract.
4, 1TCm NO, §. ACAM 6. SHiP TO 7. MARK FOR 8. DEL SCMED DATE 9. ENDING DATE T0, DEL SCWEDULE QT Y*
(COOk py AN [ WISPTR | i APPL 1 1oT
11, scry 12. COM ITEM SERIAL N0. 13, ENDING SERIAL NO. 14, TSP 15. MILSTRIP DOC NO. AND SUFFIX 16, CLIN 1DENTY
LLAS {WMEN APPL) pal FRmiPIY
1y | . 1 U L 1) Loook |
17. UESCMIPTIVI OATA  General Report
" ¥
SHIP Tg: 2 copies - WI5S5PTR.
i DELIVERY: 2 January 1980
i | L AL 3L X, ACAN C. SHIP 10 7. MARK FOR 8. OCL SCHED OATE  U- f&‘ﬁé’:.‘.%{‘, 10, DIL SCHMEDULE OTY®
LEQOl | (A4 | WISPTR | 1 10T
19, :f:; 12. CON ITEM SERIAL NO., V3. “&::?NSE:L‘L'; NO. 1e, 7’?’? 15, MILSTRIP DOC NO, AND SUFFIX 16. c;;“m'gncv“T
u L | 1] L0007 |
17. oescmerive oata Production Capability Demonstration Plan
] '
SHIP TO: WI1S5PTR
DELIVERY: 690 Days after effective date of contract.
*REPRESENTS A NET INCREASE/DECREASE WHEN NO + ORt — APPEARS AFTER THE ITEM NO. ‘
€ = ESTIMATED
- (N QTY) = DECREASE
‘ + Of - (IN ITEM NO.) = ADDITION OR DELETION - 120 -
0D FORM PROPOSED (SDA 69H) APR 78
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T T T TN, T P I TROMENT D RO, (TN ER FiiN 3. /] s
CONTINUATION SHEET [ BT it g | ] | FO0UUY leace) % for | B | A4
PART Il SECTION H
3 SUPPLIES SCF SCHEDULE DATA ) '
\ 4. 1Tim NG, S, aCRN 6. ~viP 10 TIUOMARK FOR T A, DUU SCWED GATE 9. EwDING DATE 70. DEL SCHEDULE OTY® ‘,
' (WHEN APPL) v
LEOOL _+]  pAjJ EIVINES! | ] L | l N [ 1 Lot |
* 1. SCYy 12. CON ITEM SERIAL NO. 13, ENDING SERIAL NO, 147 T4 15. MILSTRIP DOC NO. AND SUFFIX 16. CLIN tDENT
’ CLAS (WHEN APPL) PRy EXHIMIT
L ]| N R L 1J (0007 |
17. DESCRIPTWE DATA - production Capability Demonstration Plan
P ]
‘ ’
A SHIP TO: W1SETR
r DELIVERY: 1 Aupust 1979
$ 4. ITEM N, TOACRN 6. P 16 FITMARN 1Ok 8. 0FU SCHED DaTE 3. CMDING DATE 10, DEL SCHEDULE QTve
(WHEN APPL) .
| 0008 |+ A { | L | { | { ] [ 1 LOT N
b . SCTy 12. CON ITEM SERIAL w0, V). ENDING <TR(al wO. 14 T80 15. MILSTRIP DOC NO. AND SUFFIX Th, CLIN 1GENTY
x CLAS {WHLN ABPL ) rRi LT TR
‘ _ , , . 1 NN |
' 17. oescrenive oata Additional Life Tesling
0
DELIVERY: To be completed by 840 days after effective date of contract.
3. TTEm RO, S. ACAN A CILAL] 7. MARK FOR 8. DFL SCHED DATE 9. [NDING DATE 10, DEL SCHEOULE JTv®
(WHEN APPL)
. 0008 4553 [ N R I ) | 1L J ,
i 11, sCTY 12. CON 1TEM SERIAL NO. 13. ENDING SERIAL NO. 14.7TsF 15. MILSTRIP DOC NO. AND SUFFIX T8. CLn TDENT |
ClLAS TWHEN APPL) Ll EXHIBIT
| J 1 L L_ | (L0008 | ;
7. pescaeTivi 0aTA pdditional Lite Testing
a E
DELIVERY: 2 January 1980, '
| .
47 1TEM NO. S. ACRN 6. SHIP TO 7. MARK FOR 8. DEL SCHED DATE 9. ENDING DATE 10. DEL SCHEDULE OTY*
. {WHEN APPL)
L J
1. scry $2. CON ITEM SERTAL NO, 1. ENDING SERIAL WO. 14, TSP tS. MILSTRIP DOC NO, AND SUFFIX 16. CLIN IDENY
CLAS {WHEN APPL) PRI FIMIRIT
Li | J ] L L 1] l | :
17.10ESCRIPTIVE DATA H
aQ :
@ |
t
!
I
LR CELE 5. ACAN &, SwiP YO 7. MARK FOR 8. DEL SCHED DATC 9. TNDInG BaTC 10. DEL SCHEOULE OTve i
(WHEN APPL} ‘
J | J L J
1y, SCry 12. COM 17EM SEMIAL NO,, 1), ENDING SERIAL NO, 14, Tsp 15. MILSTRIP DOC NO. AND SUFFIX 16. CLIN IDENT 4
CLAS (WHEN APPL} L] EXHIBIT
U { ] ] d t 1] | J
17. OESCRIPTIVE DATA
1] .
{
3
CREPRESENTS A NET INCREASE/DECREASE WHEN NO + OR — APPEARS AFTER THE ITEM NO. !
5 \
€ = ESTIMATED - '
~ (N QTY) = DECREASE . !
+ OR — (IN ITEM NO.) = ADDITION R DELETION - 121 -
DD FORM PROPOSED (SDA 69H) APR




e ICS COUZAND - a HC5-011
ol oAL REQUIREITS AELDIEIT-1

\ : , 29 Doccrbor 1975

LIGHT EMITTING DIODE FOR USE IN FIBERt OPTIC CQGAUNICATIONS

Pego 9

Table V, Subgroun 2, undor Dotalls column for Nlociclanco to solvents, 2dd,
"axcopt colvents uscd shall ba:

(a) Mothyl alcohol, por 0-M-232, Crzde A. -
(b) Ethyl elcohol, por O-FE-CO760, 'I‘ypa 1, Crzda A
(c¢) Isopropyl &lcolol, por TT-1-735, Gredo A .
(d) Throe (3) p..r‘s by volums of icopropyl clechol, cs c*;c-i_f"..cd in.(c)--
above and ona- (1) past by voluma of dictillcd t=tor.” .
Pazo 10 ‘
l. 6.1 edd, "excopt colvonts uscd chell bo: ‘
(a) Methyl alcohdl por o-.4-432 Credo A,
(v) Ethyl. alcohol por 0--00760, Typs 1, Grzdo A,
(c) Isopropyl alcoholper TT-1-735, Grade A. .. " :

(d) Three (3) p..rts by volume of ifopmpyl 2lcohol, as. upocu'ied in:(ec)-.
above and one (1).part by volums of distilled wotor." . .

4.6.8 1line 1, delste "phtediode" and subotituta "photodiodod
| o Page 11
4.6.10, lines & and 5, delets "20°C" and substitute *25°C

o




- ‘ .}

ELEETHNT CS COMMAND 5CS-511

" TECHNICAL REQUIREMENTS AMENDMENT-2
L August 1976
SUPERSEDING
AMENDMENT-1

29 December 1975

LIGHT EMITTING DIODE FOR USE IN FIBER OPTIC COMMUNICATIONS

This amendment forms a part of Electronics Command Technical Requirements SCS-511,

lb-fugust 1975
Page 7
Table III, Subgroup 3, under Min column for Spectral width, delete "LO".
Page 9

Table V, Subgroup 2, under Details column for Resistance to solvents, add,

"except solvents used shall be: . ', ‘

(a) Methyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcohol, per O-E-00760, Type 1, Grade A.
(¢) Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by wolume of isopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water."

Y

! Page 10
L.6.1 add, "except solvents used shall be:
(a) Methyl alcohol, per 0-M-232, Grade Ao C ' .
_ (b) Ethyl alcohol, per O-E-00760, Type 1, Gradd A.
(¢) Isopropyl alcohol, per TT-1-735, Grade A, -

(d) Three (3) parts by volume of isopropyl alcohol, as spacified in (c)
above and one (1) part by volume of distilled water."

4.6.8 1line 1, delete "phtodiode" and substitute "photodiode”

Page 11
4.6.10, 1ines L and 5, delete "20°C" and substitute "25°C"

.~

1

i |

_

———————— ]




SCS-521
AMENDMENT-3

# kL.6.4 line 2, delete
# U4.6.5 1line 3, delote
# L.6.7 line 1, delete

L.6:8 line 1, delete

|
i {
<4.6.10 lines L and S, delete "20°C" and substitute "25°%C"., ’ ;ﬂ'
# 6.1 insert "V, . reverse breakdown voltage" after V.

# 6,1 for Vp, delete "breakdown voltage (reverse)" and substitute "reverse voltage".

Page 13
% Table VI, for core diameter, declete "125" under Min column and substitute "125% 1
under Max column. :
Page 1L

Fig. 1, delete ",205"" and substitute ".27" max."

NOTE: The margins of this amendment are marked with an asterisk to indicate

where chanres

the previous amendment were made. This-was dence as o convenience only

and the Government assumes no liabijlily whatscever or any inaccuracies

in these notations, Bidders and cuntrachlors are caulloned to cvaluate

the requirements of thia decumenl basced on the enlire conlenl. Trrespective

of the marginal notatims and relalimmzhip Lo the 1ast provious . ’

amendment.

- -

- -

e e - (

"one angstrom" and subsititute "10 anpsiroms”,

o o s et e

"1 angstrom” and substitute "10 angstroms",

"150" and substitute "100",
"phtodiode" and substitute "photodiode”, R

Page 11

additions, modifical.jons, corpeciions, delctions) from
’




A : .
- ELECTRONICS COMMAND 5C5-511
TECHNICAL REQUIREMINTS ! AMENDMENT=-3
20 September 1976
SUPERIEDING
AMENDMENT=2
L August 1976

LIGHT EMITTING DIODE F(R USS IN FIBER OPTIC COMMUNICATIONS

This amendment forms a part of Electronics Command Technical Requirements SCS-511,
© 1y August 1975

Page 7

# Table III, Subrsroun 2, for Reverse breakdown voltage, delete "3,0" under Max

“columm and substitute "3.0" under Min column.
Table IIT, Subgroup 3, under Min column for Spectral width, delete "LO",

Page 8

# Table IV, Subgroup 5, under Conditions column, delete "85°C" and substitute "25°C",

Page 9

Table V, Subproup 2, under Details colwm for Resistance to solvents, add,
“except solvents used shall be:

{a} Meilhyl alcchel, per 0-M-212) Grade 4.
(b) Ethyl alcohol, per 0-E-00760, Type 1, Grade A,
‘(¢) Isopropyl alecohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water."

. Page 10
Lh.6.1 add, "except solvents used shall be:
(a) Methyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcchol, per 0-E-00760, Typc 1, Grade A.
(¢c) Isopropyl alcohol, per TT-I-735, Grade A,

(d) Three (3) parts by volurme of fsopropyl alcohol, as specified in (c)
above and one (1) part by volume of distilled water,"

\ -125_

LR s e o

oy s b e




f.
B4
é:

Pags 1k

#| Fig. 1, delete ".205"" and suwstitute ".27" max."

NOTE: The margins of this amendment are marked with an asterisk to indicate
where changes (acdditions, modifications, corrections, delations) from
the previous amendment were made. Thia was done as a convenience only
and the Government assumes no liability whatsoever for any lnaccuracies
in these notations. Bidders md contractors are cautioned to evaluate
the requirements of this document based on the,entire content irrespective
of the marginal notations end relationship to the last previous
amenduent. ’
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ELECTRONIC RAD COMMAND 5CH-011
* PECHNICAL REQUIREMENTS AMENDIGDT - L
12 Hay 1978
SUPEASTDING AMZNDMENT - 13
20 September 1976
LIGHT EMITTING DICDE FOR UCE IN FIBER
OPTIC COMMUNICATIONS
This anendment fcrma a part of Elcctronics Rescearch and Development Technical
Requirements SCC-511, 1L Avgust 1975.
Page 7
TABLE III, Subgroup 2, Output optical power delete "0.5 mw" and substitute
" .loo m'll.
Page 13
Under TABLE VI - Fiber Characteristics-.add heading titled "Nom" and make the
following changes:
Core diameter - delete "125" under Max heading
add "5S" under Nom heading
add "62.5" under Max heading
; Cladding diameter - delete "150" under ¥in heading
{ add "125" under Nom heading
Protective Jacket diameter - delete "1" under Min heading
delete "mm" under Unit heading
add "500" under Nom heading
add "um" under Unit heading
Bending Radius - delete "1.5" under Min heading
add ""5" under Nom heading
Page 1L
p
Replace FIG 1 with attached FIG 1 (AMENDMENT - L).
L
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CORADCOM SCS-511

TECHNICAL REQUIREMENTS AMENDMENT 5
23 Sep 1980
SUPERSEDING AMENDMENT 4
12 May 1978

LIGHT EMITTING DIODE FOR USE IN FIBER
OPTIC COMMUNICATIONS

This amendment forms a part of Electronics Command Technical Require«
ments SCS-511, 14 August 1975,

Page 2
3.2.4 line 2, delete "35 db" and substitute “26db",
3.3.1 line 2, delete "hot solder dip™ and substitute "gold plated”,
Page 3
3.4 line (d), delete.
Page 5
4.5.2.2 1ine 5, delete “1%" and substitute "5%".
Page 7

TABLE III, Subgroup 2, Peak emission wavelength, delete "830" under
Max column and substitute "89Q"%,

TABLE III, Subgroup 2, Output Optical Power, delete "0.5" under
Min column and substitute "“Q,0Q75",

TABLE III, Subgroup 3, Spectral width, delete "4Q" under Min column,
delete "45" under Max column and substitute "50",

TABLE III, Subgroup 3, Bandwidth, delete "“44" under Max Column.

TABLE III, Subgroup 3, Rise and fall time, delete “10" under Min
Column.

Page 8

TABLE IV, Subgroup 5, under Conditions Column, delete “85°C" and
substitute "25°C",
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Page 9

TABLE V, Subgroup 2, under Details column for Resistance to solvents,
add "except solvents used shall be:

(a) Methyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcohol, per 0-£-00760, Type 1, Grade A.
{(c) Isopropyl alcohol, per TT-I1-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified
in (c) above and one (1) part by volume of distilled water."

Page 10
4,.6.1 add, "except solvents used shall be:
(a) Methyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcohol, per 0-E-00760, Type 1, Grade A.
(c) Isopropyl alcohol, per TT-1-735, Grade A.

(d} Three (3) parts by volume of isopropyl alcohol, as specified
in (c) above and one (1) part by volume of distilled water."

.6.4 line 2, delete "one angstrom“ and substitute "10 angstroms".
4.6.5 line 3, delete "1 angstrom” and substitute "10 angstroms".
4.6.7 line 1, delete "150" and substitute "100",

4.6.8 1ine 1, delete "phtodiode" and substitute "photodiode".

Page 11
4.6.10 lines 4 and 6, delete "20°C" and substitute "25°C".
6.1 insert "Vbr reverse breakdown voltage" after VD'

6.1 for V_, delete "breakdown voltage (reverse}" and substitute
"reverse Voltage".

Page 13

Under TABLE VI - Fiber Characteristics add heading titled "Nom" and
make the following changes:




Core Diameter - delete "125" under Max heading
add "55" under Nom heading
add “62.5" under Max heading

Cladding diameter - delete "150" under Min ﬂeading
add “125" under Nom heading

Protective Jacket diameter - delete "I" under Min heading
delete "mm" under Unit heading
add "500" under Nom heading
add "um" under Unit heading

Bending Radius -~ delete "1.5" under Min heading
add "5" under Nom heading

Page 14
Replace FIG 1 with attached FIG 1 (AMENDMENT 5),
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Senen stnaces spmsanon KKENSMERSIOBORIEKIINON/MODIFICATION OF CONTRACT T g
1. AMENOMENT/MODIFICATION NO. 2. EFFECTIVE DATE 3. REQUISITION/PURCHASE REQUEST NO. 4. PROJECT NO. 1/f appiescabie)
DAABO7-76-C-8135, P00002 See Blk 19 MN/A
8, ISSUED BY cooe [ LJ15BAY 6. ADMINISTERED BY «/f osher tAam bock $) caot l s 3 ] QI a
USACORADCOM, Procurement Directorate DCASMA, Soringfield
;rocJD;v E Ft. Monmguth, N.J. 07;03 240 Route 22
r. John Hunter/DRDCO-PC-D(HUN Springfield, New Jersey 07081
(201) 532-1716 Y
A onsss [ 4D331 penmooe 1% enowenror
SOLICITATION NO.
T
S, o Laser Diode Laboratories, Inc. OATED 1Ser Mock 9)
counte, seume. 1130 Somerset Street WODIFICATION OF
Pl Hew Brunswick, flew Jersey 08901 CONTRACT GRDER KO -76-C-
L __, ATED _______75 Sep 30 it
9. THIS 3LOCK APPLIES ONLY TO AMENOMENTS OF SOLICITATIONS
[0 ™esoom icrtation 13 a3 30t orth 1n Dlock 12. The nowr and date specitied for receot of Otters [_] s axtenaed, [[] is not extwnded.
Offerors must receipt of this oror to the hous and date ied 10 the oras by one of the following methods:
:,n:, : and F:l:l;lt OF YOUR (A:‘::':OWLEDWENT TO BE RECEIVED AT THE ISSUING OFHZ::"RI-OR T0 THE :O‘J‘:KND DATE SPECIFIED MAY RESULT IN RUECTION Of
YOUROFFER. if. by witue of such change may De maae by tetegy Tetter. v atter
tiug Jmandment. and is recevid PNOr 0 the opeing mmmwﬁn
10. ACCOUNTING AND APPRCPRIATION OATA 117 reguiredd)
/A
11. THIS BLOCK APPLIES ONLY TO MODSFICATIONS OF CONTRACTS/ORDERS
(] D Thes Change Order s 1ssued [
The Changes set forth in Diack 12 are Made (0 the 3bAVe UMBENed CONTTACL/OMer.
L]} D The above L) to retiect the admunstrative Changes (Such as changes in oaying office. wmn?mm.)mm»nmlz.
e This Supplemental Agreement 5 ertered imD pursusnt ta suthortty of ontract, !

1t madifies the above numbered Contract 48 et forth 1n block 12. l

PROJECT: MANUFACTURING METHODS AND TECHNOLOGY PROGRAM OF LIGHT EMITTING DIODE FOR USE
Il FIBER OPTIC COMMUMICATIONS.
1
PART II, THE SCHEDULE, SECTIOM E is amended as follows:
Add SLIN 0001AD to SUPPLIES/SERVICES

"0001AD Twenty-five (25) each Light Emitting Diode
LDL Part No. IRE 161

12. DESCRIPTION OF AMENOMENT/MODIFICATION ‘

flo Cost"
E3cagt 38 Orowae0 herein. 21l lerms ans o of the n block 3. 8% CRANGRd. reMBIN UNCHANEEO and «ft ‘Ul ‘orce ang effect.
13. CODyYy
ZONTRACTOR/OFFEROR 'S HOT SEQUIRED - 1 -
70 SIGN THIS DOCUMENT [X] CONTRACTOR/OFFEROR 1S REQUIRED TO SIGN THIS DOCUMENT AND RETURN OIS 70 ISSUING OFFICE
4. NAME IF CONTRACTOR/OFFEROR 117 UNITED STATES OF AMERICA
l
A | e
«Signature of dermon suthanzed to ugn) | 'Signature of Contracting Otticer)
13 NAME AND TITLE OF SIGNER /Tvpe or pruer 16 OATESIGNED |10, NAWE OF JONTRACTING OFFICER .Tipe ur sean ]ﬁ DATE SIGNED
|
|
| JOSEPH E. FEEMEY |
33,5 18 ®y, S, JOVENNMENT PRINTI'NG OPFICE: 1977.24T7.048
- 134 -
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Contract No. DAABQO7-76-C-8135
Modification HNo. P00002
Laser Diode Laboratories, Inc.
Page No. 2 of 9

11
PART II, THE SCHEDULE, SECTION F, Description/Specifications, is amended as follows:

1. Subsection F.2, Specifications/Drawings Listing - ADD the following Amendment

to SCS511:
“Amendment 5 to SCS511 dated 23 September 1980",

2. Subsection F.48, Subparagraph 6 - Delete this paragraph in its entirety and
substitute the following:

"6, Additional Confirmatory Sample Test Requirements:

Twenty-five (25) Confirmatory Samples will be subjected to a
2000 Hour Life Test. Upon completion the samples will be
retested in accordance with Table II. The Life Test and
Table II (Retest) data will be incorporated into the Final
Report. The Life Test samples shall be shipped to the
Government upon completion of tests."

3. Add the following subparagraph to SECTIOM F:
“F.50 FINAL REPORT - SUPPLEMEMTAL INSTRUCTIONS

The Final Report shall be prepared in accordance with the
requirements as specified by CDPL C2Q3. In addition, the
report shall contain an Executive Summary, Pilot Line Rate
Data, and Life Test Data."
IT1
PART II, THE SCHEDULE, SECTION H, Deliveries or Performance:

DELETE the contents of this Section in its entirety and SUBSTITUTE the following:

CLIN/SLIN ITEM DELIVERY DATE
0001AA Engineering Samples Received & Accepted
Total 52 ea (Lot 1,2,3,4) Oct 1978
0001A8 Confirmatory Samples
25 each (Lot 1) 21 Nov 1980
25 each (Lot 2)(Life Test Not Later Than
Units) 27 Feb 1981

VI
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Contract Mo. DAABO7-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc,
Page No. 3 of 9

REVISED DELIVERY OR PERFORMANCE SCHEDULE (Cont)

CLIN/SLIN

0001AC

0001AD

0002/A001
0003/8001

0003/8002

0004/€001

0004/C002

00C4/C003

0004/C004

0004/C005

ITEM

Pilot Run Samples
250 each

Light Emitting Diode
25 each LDL Part N-IREIC1

PERT

Engineering Sample Test Report
(For Lots 1,2,3,4]

Confirmatory Sample Test Report
(For Lots 1 & 2 except Life Test)

Monthly Technical Reports
Reports for Oct 1976 thru Sep 1980
Oct 1980 Report

Nov 1980 Report
Dec 1980 Report

Quarterly Reports
Reports for Dec 1976 thru Aug 1980

Oct 1980 Report

Final Report
Draft
Final

General Report - DELETED
(Incorporated as "“Executive Summary
in Final Report)

Pilot Line Rate Report - DELETED
(Incorporated in the Final Report)

DELIVERY DATE

16 Jan 1981

Not Later Than
27 Feb 1981

Received & Accepted
Received & Accepted
Received & Accepted

Received & Reviewed

Not Later Than
10 Nov 1980
Not Later Than
10 Dec 1980
tlot Later Than
10 Jan 1981

Received & Reviewed

Not Later Than
10 Nov 1980

14 Nov 1980
27 Feb 1981




Contract No. DAABQ7~76-C-8135
Modification No, PQQQOQ2

Laser Diode Laboratories, Inc.
Page No. 4 of 9

REVISED DELIVERY OR PERFORMANCE SCHEDULE (Cont)

CLIN/SLIN
0005/D001
0006

0007/E001

0008AA

PART II, THE SCHEDULE, SECTION I - Inspection and Acceptance -

ITEM
Test Plan (Confirmatory Samples)
Production Capability Demonstration
Draft Invitation Letter
Industry Invitation Letters
(Mailed By)

Production Capability Demonstration Plan

Draft
Final

Life Tests

IV

DELIVERY DATE
Received & Accepted
11 Feb 1981

12 Dec 1980

16 Jan 1981

12 Dec 1980
16 Jan 1931

Completion Mot Later
Than 20 Feb 1981"

DELETE the contents of this Section in its entirety and SUBSTITUTE the following;

“I1.14 [INSPECTION AiD ACCEPTAMNCE

CLIN/SLIN

0001AA

0001AB

0001AC

0001AD

0002/A001

ITEM
Engineering Samples
Confirmatory Samples
Lot 1 ,
Lot 2 (After Life Test)

Pilot Run Samples
250 each

Light Emitting Diode
25 each

PERT

FINAL INSPECTION/ACCEPTANCE
PERFORMED BY: *

Rece’ ved & Accepted

DELNV-L
DELNV-L

DELNV-L

DRDCO-COM-RM-1

Received & Accepted

RIS
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Contract No. DAABO7-76-C-8135
Modification No. P00002

Laser Diode Laboratories, Inc.
Page No., 5 of 9

INSPECTION AND ACCEPTAMCE (Cont)

CLIN/SLIN [TEM
0003/8001 Engineering Sample Test Report
0003/8002 Confirmatory Sample Test Report
0004/C001 Monthly Technical Reports
Oct/Mov/Dec 1980 Reparts
0004/C002 Quarterly Reports
Oct 1980 Report
0004/C003 Final Report
Draft
Final
0005/0001 Test Plan {Confirmatory Sample)
0006 Production Capability Demonstration
Draft Invitation Letter
0007/E001 Production Capability Demonstration Plan
Draft
Final
0008AA Life Tests

FINAL INSPECTION/ACCEFTANCE
PERFORMED BY: *

Received & Accepted

Received & Accepted

DELNV-L

DELNV-L

DELNV-L

DELNV-L

Received & Accepted
DELNV-L

DRDCO-PC-D

DELNV-L

DELNV-L

DELNV-L

*Responsibility codes used are not to be construed as full address identifiers. Full

addressees and "SHIP TO" data cited below.

Verification of the capability of the contractor to fabricate the devices at the
specified rate for the pilot run will be performed 4t the factory of the contractor

during performance of the pilot run by:

*DELNV-L and/or DRDCO-COM-RM-1

Inspection and Acceptance of the Devices under SLIM 0001AC (pilot run) will be performed

at the factory of the contractor by:
*DCASMA

_,_,._.-u,_‘
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INSPECTION AND ACCEPTANCE (Cont)

Contract No. DAABQ7-76-C-8135
Modification No. P00002
Laser Diode Laboratories, Inc.
Page No. 6 of 9

Inspection and Acceptance of SLIN OO0BAA will be performed at the factory of the

contractor by:

*DCASMA and/or DRDCO-COM-RM-1

Final Inspection and Acceptance of the Production Capability Demonstration, CLIN 0006,

will be made at time of demonstration by:

*DELNV-L and/or DRDCO-COM-RM-1 and/or DRDCO-PC-D

Location of demonstration will be as mutually agreed by the contractor and the Contracting

Of ficer prior to Invitation Letter issuance.

Address listings with "SHIP T0" or "MARKED FOR" data shall be used when shipoing hardware

or software (data) items.
For Code DELNV-L:
SHIP TO:

Property Officer, USA MERADCOM

Bldg 335

Fort Belvoir, VA 22060

MARKED FOR:

Commander
USA ERADCOM

ATTH: DELNV-L (Mr. Skeldon)
Fort Belvoir, VA 22060

For Code DRDCO-CCM-RM-1:

Commander
USA CORADCOM
CENCOMS

ATTN: DRDCO-COM-RM-1 (Mr. L. Coryell)

Fort Monmouth, New Jer:zey

- 139 -
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INSPECTION AND ACCEPTANCE (Cont)
L For Code DRDCO-PC-D:

Commander

USA CORADCOM
, Procurement Directorate
ATTN:
Fort Monmouth, New Jersey 07703

For Code DCASMA:

DCASMA, Springfield

240 Route 22

Springfield, New Jersey 07631
ATTN:
Contract DAABQ07-76-C-0040"

v

SUBSTITUTE the following:

; following locations:

ITEM NO. LOCATION OF

Al Final Manufacture
Packaging and Packing
Shipping Point

Producing Facilities
Locations

Contract No. DAABO7-76-C-8135
Modification No. P00002

Laser Diode Laboratories, Inc.
Page No. 7 of

DRDCO-PC-D (Mr. J. C. Hunter)

DCRNGSCC-S4 (Mr. J. Martorano)

PART II, THE SCHEDULE, SECTION K, CONTRACT ADMIMISTRATION DATA, is amended as follows:
1. Subsection K.1 - PLACE OF PERFORMANCE, subparagraph 1, DELETE in its entirety and

“1. The work called for herein will be performed by the contractor at the

New Brunswick, New Jersey 08901
New Brunswick, New Jersey 08901
New Brunswick, New Jersey 08901

Laser Diode Laboratories, Inc., Owner
1130 Somerset Street
New Brunswick, New Jersey 08901

105 Forrest Street
Metuchen, New Jersey 08817
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Contract No. DAABO7-76-C-8135 |
Modification flo. PQ0002 P
Laser Diode Laboratories, Inc. i‘
Page No. 8 of 9 ii
PLACE OF PERFORMANCE (Cont) i
Contractor's office which will receive payment, supervise and administer the contract: i‘
1130 Somerset Street 1
Mew Brunswick, New Jersey 08901" |
2. Subparagraph K.2, subparagraph a., DELETE in its entirety and SUBSTITUTE the following: !
"Name: John C. Hunter
Organization: USA CORADCOM
Procurement Directorate ,
Attn: DRDCO-PC-D(HUN) ‘
Fort Monmouth, 'lew Jersey 07703
Telephone No.:  (201) 532-1716/3306
| Autovon Ho. : 992-1716/3306"
VI |
PART IV, SECTION M, is amended as follows: ;
1. DD Form 1423 Data Requirements, pages 58 throuah 62 revised - copies attached.
2. Add to List of Documents "Amendment 5 to SCS511, dated 23 Sep 1980" (copy attached).
{
VII |
: i
' The consideration for this extension in delivery is the additional tasks required to §
fabricate CLIN Q001AD items.
- VIII ?
1 PCO responsibility for this contract has changed as follows:
FROM: Stephen L. Thacher {
Major, Signal Corps ‘ !
DRSEL-PC-C-CS-2(THA) !
Phone (201) 532-3506 ;
T0: Joseph E. Feeney :
Contracting Officer ,
United States of America !
Phone (201) 532-1716 {
i
. .1
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Contract No, DAABQ7-76-C<8135

Modification Mo, PO00QZ .

Laser Diode Laboratories, Inc, '
Page Mo, 9 of 9

X

Inclusion of the above changes shall be at no additional cost to the Government, A1l
other terms and conditions of this contract remain unchanged and in effect,
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DISTRIBUTION LIST




RCA Laboratories

David Sarnoff Research Center
Princeton, NJ (8540

ATTN: Dr. M. Etteanberg

Rockwell International
1049 Camino Dos Rios

PO Box 1085

Thousand Oaks, CA 61360
ATTN: Dr. P.D. Dapkus

TRW

Technclogy Research Center

‘ 2525 Last E1 Segundo Blvd
El Segundo, CA 90245

{ ATTN: H.D. Law

Varian

Central Research Laboratories
611 Hansen W=+

Palo Alto, CA 94302

ATTN: Dr. R. L. Beil

Commander - Reliabilitv Analysis Center L
ERADCO¥, NV & EO Laboratory ATTN: RBRAC (Mr., I. Krulac)

ATTN: DELNV-L (Mr. M. Skeldon) Criffiss AFB, NY 13441

Fert Belvior, VA 22060

(¢ CCPlﬁﬁ) Commander, Rome Air Development Center

Cormander ATTN: RADC/DCCT {Mr. P,Sierak)

Nzval Ocean Systers Center Criffiss AFB, NY 13441

ATTN: Dr. Y, Weider (Code 922)

San Dliego, TA 32152

wasertron, Ing

8 Alfred Circle

Bedford, MA 01730 !
CATTN: Dr. J.7'. KEsi:zh :




Tri-Tac Office
ATTN: TT-DA (Mr. C. Arncld)
Fort Monmouth, NJ 07703

Adviscry Group on Electron Devices
ATTN: Secy, Working Group D(Lasers)
201 Varick Street

Commander New York, NY 10014

US Armv Satellite Communications Agency

Fort Monmouth, NJ 07703 Raytheon Companv

ATTN: DRCPM-SC-3 Communications Svstems Directorate
Equipment Division

Commander 528 Boston Post Road

US Army Avionics Research and Sudburv, MA 01776

Development Activitv ATTN: Mr. T, Kellv

ATT®: DAVAA-D
Fort Monmmouth, NJ 07703

ITT Electro-Optical Products Div
7635 Plartation Read
Roancke, V& 23019

-~

ATTN:  YMr. R. McDevitr

‘erveral Uptronics Corp
3005 Hadliey FRead

Hizhes Aircraft € South Flainfield, NJ 07089

Tucsc- Svstems Tigrg. Dept. ATTN:  P.¥W. Hankin

PG Box b

Tucser, AZ 85734 Motorola, Inc.

AT..L: Mr. D, Fox ’ High Frequency and Optical Products D.v

5005 East McDowell Road
Phoenix, AZ 85008 )
ATTN: J.C. Herman

The Plessev Company, LTD

Allen Clark Research Center
Caswell, Towcester

Northants, England NNI[2 BF&Q
ATTN: R. Davis
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varric Governm ~t (omin Systems Div,

P.C. Box 37

relbcicia, FL
R

e . 0
Atons Mo

ITT Defense CooTaLll lnoLaTnE Tl Lt
452 Raver Roac .

utley, NI U574
Attn: D, P. Seensrc

OTE Products Courp
Qonrendcations &tztam Jdivisic:
189 B Street

Needham Keights, ™M (2194

Cammander

Naval Avionics Facility
Code D811
Indianapclis, IN
Attn: Mr., R. Ratz

46218

Qormrander

Navai Ocean Systens Goutar
de 4470

San Diej~, CA 92152
Attn: Mr. k. lebdusxe

Qorrander
Naval Iovan Systems Cenuir
Ltn: Likrars
San Diem, (4

471
5‘.'4.)2

Miure Corp.
P.C. Bbox 2CE
Bedford, M 01738
Atgnc Mr. R. Hazel

. Y
a2ornal Boeas of Standaras
lectyomagnetic Tech Div
aculoer. CC 8C3C3

Attn. Dr. & Day

3

»

™

)

pefense Leqgistics Agency
Attn: DESC-EMT (Mr, A, Hudscn:
Dayton, OH 45444

Commanri 2+

Ar FPoror Avicrics LAborator:
attn: ATAL/AAD-Z (M-, K. Trutble)
Wright-PatterscnAYB, OH 45453
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SRR Y A

DR, US Army Sicmals Warfuee Lao
Attn: DELSW-OG

Arlington Hall Staticen
Arlington, VA 22212

DR, US Rrmy Signals wWariam lab
httn: DELSW-AN

Arlington Hall Staticn
Arlington, VA 22212

Cxrrmanaer

US Army logist
Attn: ATCL~MC
Fort lee, VA 21030

1S TRnter

Commander

1S Ay Trairine & Jucrrine Conand

Attn: ARTD-TEC
fort Monroc, \\ 23651

Camrander

US Armav Trainine & Zocrrine Canmana

Attn:  ATCD-TM

Jfort Menroe, VA ZX63)

NASA Scientific & Tech Info Facility

BaltimoreAlashinoton Intl Rirnor
P.D. Box E757
haliimpre, MO 21103

COR, US Amy Research Office
ttn: DRRO-IP

P.0. Bax 12211

Research Triancle Park, NC 27709

Director

N.S. Army Material Systems Analysis Actr.

Attn: DRXSY-MP

foerdeen Proving Ground, MD 21005

Adrisory Group in Electron Devices

201 Varick Street, 9th Floor
New York, NY 10014

o3

Comman:.or
ERAOQO!H

Fore Muareari,, NJ
Attne: DLEN-D

Cavanier
ERADC(Y :
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